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LIGHTING  OF  LARGE  ROOMS. 

A  brief  article  by  Mr.  Albert  Scheible,  on  page  1443, 
commenting  on  the  work  of  the  International  Congress  for 
Indoor  Hygiene  at  Dresden  raises  some  very  interesting 
questions  regarding  the  requirements  for  such  illumination. 
A  set  of  seven  rules  laid  down  in  a  paper  by  the  director  of 
the  Dresden  Municipal  Electric  Plant,  upon  which  Mr. 
Scheible  makes  comment,  is  really  a  very  well-considered 
outline  of  the  subject.  The  rules,  without  quoting  them  in 
full,  are  practically  as  follows:  The  illumination  shall  be 
well  diffused,  shall  not  be  needlessly  intense,  but  shall  be 
strong  enough  to  enable  one  to  see  well  all  over  the  room. 
Glare  shall  be  avoided  and  there  shall  be  no  particularly 
bright  points  of  light  at  the  height  of  the  ordinary  line  of 
vision.  The  lighting  shall  be  easily  turned  on  and  off,  in 
whole  or  in  part,  shall  not  pollute  or  overheat  the  air  of  the 
room,  and  shall  be  steady  and  safe.  These  rules,  although 
presented  as  it  were  ex  parte,  are  sound,  if  somewhat  vague 
in  the  quantitative  sense,  and.  as  Mr,  Scheible  points  out, 
tl\eir  requirements  are  undoubtedly  met  much  more  easily  by 
electricity  than  by  gas.  Nevertheless,  the  spirit  of  the  rules 
can  be  more  successfully  carried  out  with  gas  than  Mr. 
Scheible’s  comment  would  indicate.  It  is  a  curious  and  in¬ 
teresting  fact,  mentioned  before  in  these  columns,  that  the 
first  use  of  indirect  lighting  was  with  gas  more  than  seven¬ 
ty-five  years  ago,  and  indirect  lighting  by  gas  with  the  ad¬ 
vantage  of  using  mantle  burners  can  be  and  is  carried  out 
without  any  particular  difficulty. 

The  question  of  the  darkening  of  the  ceiling  from  the 
effect  of  the  lamps,  of  which  Mr.  Scheible  makes  a  well- 
considered  point,  is  no  exclusive  perquisite  of  gas  lighting. 
Blackening  of  the  ceiling,  at  least  in  these  days  of  mantle 
burners,  does  not  depend  on  the  deposit  of  soot  from  the 
illuminant,  but  on  the  currents  of  hot  air  set  up,  which 
carry  the  ordinary  dust  of  the  room  up  to  and  into  the 
ceiling.  Such  blackening  can  be  observed  even  over  in¬ 
candescent  electric  lamps  placed  near  the  ceiling,  and  is 
conspicuous  above  steam  and  hot-water  radiators.  The 
mantle  gas  burner  is  more  likely  to  produce  it  than  the 
incandescent  electric  lamp,  other  things  being  equal,  merely 
because  the  former  has  a  lower  luminous  efficiency  than 
the  latter.  The  lower  the  watts  per  candle,  the  less  heat 
energy  is  set  free  to  stir  up  the  convection  currents  that 
do  the  work.  The  effect  in  gas  burners  is  somewhat  in¬ 
tensified  by  the  fact  that  there  is  a  strong  upward  draft 
through  the  chimney  which  in  some  constructions  tends 
to  localize  the  air  currents.  Quantity  and  steadiness  of 
illumination  can  obviously  be  secured  by  either  gas  or 
electricity  properly  arranged.  In  either  case,  too,  the 
lighting  can  be  easily  turned  on  and  off,  although  much 
more  conveniently  by  the  use  of  electric  lamps  than  in  the 
case  of  gas.  Many  of  the  recent  efforts  at  improvement 
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of  gas  lighting  have  been  directed  toward  overcoming  this 
inconvenience  and  with  a  considerable  degree  of  success, 
particularly  when  electric  ignition  is  employed.  Nothing, 
however,  can  equal  the  facility  of  properly  arranged  group 
switches  with  incandescent  lamps. 

The  matter  of  air  pollution  and  overheating  by  gas  is 
just  now  a  much  mooted  question.  We  have  several  times 
had  occasion  to  comment  on  the  claims  made  by  the  advo¬ 
cates  of  gas  regarding  the  sterilizing  and  ventilating  value 
of  their  product.  Their  contentions  have  always  seemed 
rather  a  joke  to  us,  but  it  must  be  frankly  admitted  that 
the  air  pollution  has  in  large  measure  dropped  out  of 
sight  since  the  almost  universal  use  of  mantle  burners  in 
large  work.  Overheating  is  another  matter,  and  anyone 
who  goes  into  a  gas-lighted  room  in  summer  wishes  that 
the  gas  lamps  were  out  of  the  way  and  electricity  installed. 
In  an  assembly  room  properly  ventilated  for  other  pur¬ 
poses  this  effect  is  perhaps  at  the  minimum,  but  so-called 
“gas  arcs,”  or  their  equivalent,  are  very  uncomfortably  in 
evidence  in  warm  weather,  particularly  if,  owing  to-  slight 
maladjustment  of  the  burners,  the  combustion  is  not  alto¬ 
gether  complete.  In  the  class  of  lighting  under  considera¬ 
tion,  as  in  most  others,  the  balance  is  strongly  in  favor  of 
electricity  as  the  best  and  most  convenient  illuminant,  yet 
it  is  interesting  t(t  note  how  profoundly  the  competition  of 
electricity  has  affected  gas  practice  and  with  what  ingenuity 
many  of  the  objections  to  it  have  been  met.  Gas  lighting, 
therefore,  owes  a  debt  of  gratitude  to  electric  lighting  as 
a  stimulus  which  is  more  often  felt  than  expressed.  It 
may  be  akin  to  the  process  of  kicking  one  upstairs,  but  the 
elevation  has  been  swift  and  effective. 


RECnVING  APPARATUS  FOR  USE  ON  TRANSMISSION  UNES. 

The  committee  of  the  National  Electric  Light  Association 
on  receiving  apparatus  for  use  on  transmission  lines  handed 
in  a  brief  and  quickly  prepared  but  valuable  report  at  the 
.Seattle  convention.  The  report  shows  that  in  the  cases 
examined  80  per  cent  of  the  interruptions  of  service  over 
a  high-tension  transmission  system  were  due  to  “spilling 
over"  at  insulators,  or  brief  disturbances  of  like  nature. 
The  remaining  20  per  cent  were  attributable  either  to  error 
in  switching  or  to  line  failures  of  some  kind.  The  large 
percentage  of  discontinuities  arose,  therefore,  from  momen- 
tarv  disturbances  sufficiently  powerful  to  throw  the  syn¬ 
chronous  motors  out  of  step. 

The  committee  recommends  that  relays  be  not  permitted 
to  throw  off  the  load  too  easily.  Just  because  a  relay  re¬ 
ceives  a  jolt,  it  should  not  be  allowed  to  operate  at  once. 
It  should  hold  on  until  the  disturbance  has  had  a  chance 
to  shake  itself  off.  according  to  the  committee’s  advice,  and 
it  is  good  advice,  too.  central  station  without  auto¬ 
matic  cut-off  relays  is  apt  to  be  in  constant  fear  of  serious 
break-down  by  short  circuits.  After  the  cut-off  relays  have 
been  installed  they  are  apt  to  be  set  so  sensitively  that  the 
fear  is  lest  they  should  act.  Cut-off  relays  that  will  discon¬ 
nect.  but  will  do  so  only  when  there  is  no  alternative,  give 
the  golden  mean  for  least  anxiety.  The  committee  also  be¬ 
lieves  in  more  induction  luotors  and  fewer  synchronous 
motors;  or,  if  synchronous  machines  must  be  employed. 


heavy  copper  dampers  should  be  placed  on  their  poles  and 
they  should  have  elastically  independent  excitation. 

The  committee  report  does  not  mention  the  line,  perhaps 
because  the  line  lies  outside  of  its  immediate  scope  of 
inquiry;  but  the  idea  naturally  arises  that,  in  addition  to 
the  excellent  suggestions  offered  by  the  report  in  regard  to 
protective  devices  in  the  receiving  apparatus,  the  factor  of 
safety  of  voltage  insulation  on  the  line  itself  should  also  be 
increased,  to  prevent  spill-overs  from  mild  excess  voltages. 

1/1 '-'I 


COMMUTATION. 

In  the  regular  performance  of  its  duty  any  and  every 
direct-current  machine  (outside  the  homopolar  class)  is 
called  upon  to  conjugate  unfalteringly  the  verb  “to  commu¬ 
tate.”  When  we  think  of  the  many  thousands  of  direct- 
current  machines  that  keep  on  conjugating,  the  wonder  is 
that  designers  are  able  to  produce  such  good  results  on 
such  a  slender  basis  of  theory  as  has  yet  been  constructed 
for  the  subject.  The  outline  theory  is,  of  course,  simple 
enough  and  has  long  been  known.  It  may  be  sketched  in 
the  proposition  that  the  current  through  a  coil,  short- 
circuited  under  the  brush,  must  be  reduced  to  a  certain 
minimum  strength  before  the  short-circuit  is  broken,  if 
reasonably  sparkless  commutation  is  to  be  secured.  The 
required  reduction  in  current  may  be  effected  either  by 
natural  decay  or  by  a  counter  emf  of  commutation  or  by  a 
counter  emf  of  resistance.  When,  however,  the  theory  is 
analyzed  in  detail  for  any  particular  case,  the  complexities 
of  practical  conditions  are  usually  so  great  that  only  empiri¬ 
cal  results  can  be  obtained.  It  is  only  in  rare  cases  that  the 
required  reduction  in  the  short-circuit  current  can  be  ob¬ 
tained  by  the  process  of  natural  or  seuile  decay,  because  the 
time  allowed  is  too  short.  The  current  has  to  be  killed 
off  by  the  club  of  an  artificially  stimulated  counter  emf. 
In  the  bygone  days  of  smooth-core  armatures,  the  counter 
emf  invoked  was  that  due  to  cutting  magnetic  flux  when  the 
rocker  arm  was  shifted  appropriately.  In  the  present  day 
of  tooth-cored  armatures  moderate  conditions  arc  met  by  a 
counter  emf  of  resistance  in  the  brush-contact  resistance, 
while  more  severe  conditions  are  met  by  an  induced  counter 
emf  from  intermediate  commutating  poles. 

In  the  article  by  Mr.  F.  W.  Carter,  elsewdiere  in  this  issue, 
certain  simple  expressions  are  discussed  as  electrical 
criteria  for  sparklessness.  It  is  pointed  out,  in  effect,  that 
when  the  duration  of  short-circuit  is  greater  than  the  time- 
constant  of  the  short-circuited  coil  sparkless  commutation 
may  be  expected.  Indeed,  it  is  claimed  that  if  the  duration 
of  short-circuit  does  not  fall  below  half  the  time-constant 
of  the  coil  the  same  happy  result  should  follow.  The  time- 
constant  is,  however,  defined  in  more  strict  and  limited 
terms  than  the  phrase  ordinarily  implies.  Another  form 
of  the  same  proposition  is  that  the  reactance  drop  in  the 
short-circuited  coil  circuit  is  less  than  tc  times  the  constant 
resistance  drop  in  the  same. 

Some  interesting  and  novel  analysis  is  offered  in  the 
article  for  the  effect  upon  sparkless  commutation  of  a  flat 
spot  in  the  commutator.  It  is  to  be  regretted  that  the 
analysis  is  couched  in  British  units  of  measure.  In  metric 
terms  the  formulas  would  be  much  more  presentable.  The 


June  29,  1912. 


ELECTRICAL  WORLD. 


1413 


use  of  the  auxiliary  coils  and  commutator  for  carrying  off 
the  spark  energy,  leaving  current  collection  as  the  principal 
function  of  the  main  commutator,  is  a  very  interesting  and 
suggestive  device  for  turbo-generators.  In  this  class  of 
machines  the  difficulties  of  quiet  commutation  are  exagger¬ 
ated,  by  reason  of  the  high  rotative  speed  and  the  small 
duration  of  short-circuit.  The  same  principle  has  been  suc¬ 
cessfully  applied  to  suppressing  the  sparking  of  vibrating 
contacts  for  induction  coils,  and  if  it  were  equally  success¬ 
ful  '  'ith  turbo  generators,  the  complication  of  extra  coils, 
. .  les  and  auxiliary  commutator  might  be  well  warranted. 


ELEQRICAL  TERMINOLOGY. 

Phe  report  of  the  committee  on  terminology  at  the  recent 
National  Electric  Light  Association  convention  is  a  valuable 
document  which  should  be  kept  conveniently  at  hand  by 
anyone  who  has  occasion  to  read  the  current  electrical 
literature,  an  injunction  which  obviously  applies  to  all  the 
readers  of  this  journal.  One  by  one  a  good  many  highly 
technical  terms  have  crept  into  electrical  literature.  Some 
of  them  have  been  long  well  defined  and  are  understood  by 
everyone.  Others  have  been  freely  used  without  any  formal 
and  generally  known  definition,  and  while  many  of  these 
useful  phrases  are  entirely  comprehensible,  it  is  an  exceed- 
ingly  good  thing  to  have  the  whole  group  -of  those  in  fairly 
common  use  set  down  by  the  committee  on  terminology. 

Its  report  is  a  brief  electrical  dictionary  of  special  tech¬ 
nical  terms  used  in  central-station  work.  Some  of  these 
terms,  especially  those  relating  to  load-factor,  needed 
definition  badly,  since  they  do  not  carry  in  themselves  suf¬ 
ficient  descriptive  data.  “Connected  load-factor'’  is  one 
cf  these  terms,  and  even  the  committee  report  does  not 
leave  it  in  as  clear  a  condition  as  would  be  desirable.  .Ks 
stated,  the  connected  load-factor  is  the  ratio  of  the  metered 
output  for  any  connected  load  during  any  given  period  to 
the  output  which  would  have  been  registered,  due  to  the 
same  apparatus  connected,  if  all  of  this  apparatus  had  been 
continually  working  at  full  rating.  The  weak  point  in  this 
definition  is  that,  although  it  primarily  is  applied  to  watt- 
hour  metering,  it  is  also  permitted  to  apply  to  volt-anqiere- 
hour  readings.  Between  these  two  there  may  be  and  often 
is  a  very  serious  diflference ;  and  it  also  strikes  us  that  it 
would  be  wise  to  make  a  clear  distinction  between  the  two 
cases.  This  might  perhaps  be  done  by  referring  to  the 
watt  output  case  as  the  real  connected  load-factor  and  to 
the  volt-ampere  output  case  as  the  apparent  connected  load- 
factor. 

A  similar  uncertainty  exists  in  the  definition  of  the 
demand  load-factor  and  the  daily  and  yearly  load-factors.  A 
similar  question  rises  with  respect  to  the  effective  demand. 
This  is  customarily  expressed  in  terms  of  real  power,  but  in 
case  of  a  heavy  connected  load  of  induction  motors  the  kva 
output,  affecting  profoundly  the  whole  distributing  system 
and  reacting  on  the  generators,  cannot  be  left  out  of  account. 
Some  large  systems  have  found  it  necessary  to  deal  directly 
with  this  problem  of  kva  demand,  and  the  question  has 
often  been  raised  whether  it  should  not  be  seriously  con¬ 
sidered  in  the  fixing  of  motor-service  rates. 


It  would  be  interesting  to  obtain  from  some  of  the  large 
plants  operating  many  induction  motors  the  data  both  for 
kw  and  kva  loads,  and  we  hope  that  this  comment  may 
reach  the  eyes  of  some  plant  manager  who  will  deal  with 
the  question  for  the  benefit  of  the  fraternity.  Sooner  or 
later  the  subject  must  be  thrashed  out  thoroughly.  It  would 
be  particularly  interesting  to  treat  it  in  connection  with 
some  of  the  large  transmission  systems  in  which  the  place 
as  well  as  the  time  of  the  demand  has  a  particularly  im¬ 
portant  bearing  upon  operating  conditions.  The  further  one 
gets  into  the  discussion  of  this  topic  the  more  intricate  it 
grows,  and  while  the  committee  on  terminology  has  done 
sterling  work  in  straightening  out  some  of  the  more  obvious 
questions  met  in  daily  practice,  there  is  still  a  wide  field 
left  for  its  future  activities  which  we  trust  will  be  earnestly 
cultivated. 


CURRENT  FORMS  IN  THE  COILS  OF  A  SYNCHRONOUS  CONVERTER. 

The  synchronous  converter  is  a  much  used  and  greatly 
depended  upon  machine  in  the  industrial  distribution  of 
energy.  In  a  certain  sense  it  is  a  relatively  simple  machine, 
receiving  alternating  currents  and  delivering  a  direct  cur¬ 
rent.  Nevertheless,  the  quantitative  theory  of  the  actions 
occurring  in  the  armature  coils  is  relatively  very  compli¬ 
cated.  From  one  point  of  view  the  machine  is  a  combined 
alternating-current  synchronous  motor  and  a  direct-current 
generator.  From  another  point  of  view  it  is  a  synchron¬ 
ously  running  commutator.  From  either  standpoint  the 
heating  effects  produced  in  the  coils  depend  upon  the  posi¬ 
tions  of  the  coils  with  respect  to  the  taps,  the  form  of  the 
current  waves,  their  angle  of  lag  with  respect  to  the  incom¬ 
ing  voltage,  and  other  details.  The  interesting  oscillo¬ 
graphic  curves  accompanying  the  article  of  Prof.  J.  H. 
Morecroft  in  this  issue  indicate  that  it  is  not  necessary  to 
employ  a  colossal  converter  in  order  to  secure  characteris¬ 
tic  current  forms  from  its  armature  coils.  The  little  single¬ 
phase  converter  used  has  given  rise  to  very  typical  oscil- 
logaphs.  It  will  be  noticed,  for  instance,  that  the  amplitude 
of  the  alternating  current  is  greatest  in  the  coils  adjacent 
to  the  taps  and  is  least  in  the  coils  midway  between  taps. 
It  will  also  be  noticed  that  the  peaks  of  the  unidirectional 
current  pulsations  do  not  co-phase  with  the  peaks  of  the 
alternating  currents. 

The  results  reported  indicate  that  the  general  behavior 
of  dynamo-electric  machinery  is  ordinarily  more  advan¬ 
tageously  studied  on  small  machines,  or  models,  than  on 
large  industrial  units  of  the  same  type.  The  models  are 
also  much  more  convenient  to  work  with,  as  they  consume 
relatively  little  power,  use  small  flexible  wires,  and  the 
chances  of  accident  or  breakdown  in  the  tests  are  mini¬ 
mized.  Of  course,  in  particular  cases  and  for  particular 
investigations,  a  large  machine  may  have  to  be  tested;  but 
in  the  great  majority  of  cases  a  small  machine  is  not  only 
as  good  but  actually  better.  This  is  especially  evident  in 
college  engineering  laboratories,  where  if  large  machines 
had  to  be  used  for  study  and  test  their  cost,  floor  space  and 
ioad  power  would  be  prohibitive,  whereas  with  relatively 
small  machines,  or  models,  of  the  actual  type,  all  the  funda¬ 
mental  principles  can  be  demonstrated  qualitatively  very 
conveniently. 


L 


1414 


ELECTRICAL  WORLD. 


VoL.  59,  No.  26. 


INTERNATIONAL  RADIOTELEGRAPHIC  WEATHER 
BUREAU  SERVICE. 

The  plan  proposed  by  Prof.  Willis  L.  Moore,  chief  of  the 
United  States  Weather  Bureau,  for  a  radiotelegraphic  ocean 
weather  service  has  been  approved  by  the  International  Ra¬ 
diotelegraphic  Congress  in  London.  The  proposal  was  sup¬ 
ported  by  the  representatives  of  England,  Germany,  France 
and  the  United  States.  It  was  agreed  that  meteorological 
data  should  have  the  preference  over  all  other  messages  ex¬ 
cept  distress  signals  and  that  they  should  be  sent  simultane¬ 
ously  a  few  minutes  after  noon  (Greenwich  time)  each  day. 


THE  INTERNATIONAL  ELECTRICAL  CONGRESS. 


At  a  meeting  held  in  Boston  on  June  25  of  the  society 
representative  members  and  of  the  committee  on  organiza¬ 
tion  of  the  1915  International  Electrical  Congress  of  San 
Francisco  arrangements  were  completed  for  organizing  the 
congress  so  as  to  assist  and  not  conflict  with  the  National 
General  Engineering  Congress  that  will  be  held  in  San 
Francisco  in  1915.  The  International  Electrical  Congress 
has  already  been  authorized  by  the  International  Electro¬ 
technical  Commission,  which  has  recognized  jurisdiction  in 
sucli  matters.  It  will  be  attended  by  representatives  from 
electrical  engineering  societies  and  the  governments  of 
countries  throughout  the  whole  world.  The  committees  thus 
far  appointed  have  been  selected  by  the  American  Institute 
of  Electrical  Engineers  to  obtain  the  proper  co-operation 
with  the  American  societies  to  insure  the  success  of  the 
congress.  Both  American  and  foreign  societies  will  soon 
be  requested  to  appoint  delegates  of  their  own  selection  to 
represent  them  in  the  congress  itself.  The  preliminary 
details  relating  to  the  issuing  of  invitations,  determination 
of  dues,  selection  of  date,  etc.,  are  being  arranged  by  the 
executive  committee,  consisting  of  Dr.  Charles  P.  Stein- 
metz,  president;  Dr.  Arthur  E.  Kennelly,  vice-president  on 
program ;  Mr.  C.  O.  Mailloux,  vice-president  on  inter¬ 
national  relations;  Mr.  W.  D.  Weaver,  vice-president  on 
organization;  Mr.  Henry  A.  Lardner,  vice-president  on 
Pacific  Coast  relations;  Dr.  Edward  B.  Roosa,  secretary; 
Mr.  Preston  S.  Millar,  treasurer  and  business  manager. 


BROOKLYN  COMPANY  SECTION,  N.  E.  L.  A. 


The  fourth  annual  convention  of  the  Brooklyn  Company 
Section  of  the  National  Electric  Light  Association  was  held 
at  the  Oriental  Hotel,  Manhattan  Beach,  on  Wednesday, 
June  26,  1912.  The  afternoon  session  opened  at  2.30  p.  m., 
with  an  address  by  the  chairman,  Mr.  W.  J.  Shugrue,  after 
which  followed  the  presentation  of  the  reports  of  the  treas¬ 
urer,  the  membership  committee,  the  committee  on  meetings 
and  papers,  the  Question  Box  committee  and  the  editorial 
committee.  The  following  Seattle  convention  reports  were 
presented  in  abstract :  Report  of  the  committee  on  progress, 
report  of  the  committee  on  electrical  apparatus,  report  of 
the  committee  on  contract  order  routine,  and  the  report  of 
the  committee  on  underground  construction.  The  reading 
of  each  one  of  these  reports  was  followed  by  a  lively  dis¬ 
cussion  participated  in  by  a  number  of  the  younger  mem¬ 
bers.  The  following  officers  were  elected  for  the  ensuing 
year:  Chairman,  Mr.  M.  H.  Bennett;  vice-chairman,  Mr. 
C.  E.  White;  secretary,  Mr.  H,  M.  Burns;  treasurer,  Mr.  F. 
Hill;  executive  committee,  Mr.  H.  M.  Bennett,  chairman, 
Messrs.  C.  Graves,  John  Leddy,  William  Yeager,  H.  C. 
Steven.s,  George  McMullen,  C.  Woolsey,  J.  McCabe,  W.  Y. 
X'^edder,  J.  G.  Bogart,  W.  J.  Shugrue,  W.  W.  Freeman  and 
W.  F.  Wells. 


The  annual  dinner  given  by  the  Edison  Electric  Illumin¬ 
ating  Company  of  Brooklyn  to  the  members  of  the  Brooklyn 
Company  Section  was  served  in  the  main  dining-room  of  the 
Oriental  Hotel  at  6.30  p.  m.  After  the  dinner  the  section 
was  addressed  by  Mr.  Samuel  Insull  on  the  subject  of 
“Three  Decades  of  Central-Station  Development.”  Mr,  In¬ 
sull  reviewed  the  development  of  central-station  engineer¬ 
ing  and  central-station  business  from  1882,  the  date  of 
starting  the  first  central  stations  at  Appleton,  Wis.,  and  in 
New  York.  It  was  pointed  out  that  Mr.  Edison’s  ideas  of 
the  early  days  still  form  the  underlying  principles  of  every 
central  station  and  distribution  system  in  existence  to-day. 
Mr.  Insull  concluded  by  addressing  the  members  in  regard 
to  their  relations  with  the  public.  No  other  business  offers 
such  an  opportunity  to  every  man  to  assist  in  securing  the 
good-will  of  the  public,  and  every  man  should  feel  person¬ 
ally  responsible  for  the  success  of  the  company. 

Among  the  other  speakers  at  the  dinner  were  Mr.  W.  W. 
Freeman  and  Mr,  W.  F.  Wells,  The  latter  spoke  on  the  his¬ 
tory  of  the  Brooklyn  Edison  company.  The  dinner  was 
attended  by  over  700  members. 


ELECTROLYSIS  SITUATION  IN  CHICAGO. 


Further  hearings  on  the  proposed  ordinance  to  prevent 
damage  to  underground  structures  from  electrolysis  caused 
by  leakage  currents  from  the  surface  and  elevated  traction 
systems  have  been  taking  place  before  the  Chicago  Council 
committee  on  gas,  oil  and  electric  light.  City  Electrician 
Ray  Palmer  estimated  that  the  cost  of  a  negative  booster 
system  for  the  surface  lines  in  Chicago  would  be  $2,737,980 
and  added  $1,600,000  for  the  elevated  systems.  He  esti¬ 
mated  the  increased  annual  charges  for  the  surface  systems 
at  $383,317.  Mr.  Ralph  H.  Rice,  electrical  engineer  for  the 
Board  of  Supervising  Engineers  Chicago  Traction,  ex¬ 
plained  the  organization  of  the  electrolysis  committee 
formed  under  the  supervision  of  the  board.  This  committee 
is  composed  of  nine  members  representing  the  various  public 
utility  companies  interested,  and  an  agreement  was  entered 
into  not  to  make  public  any  of  the  information  or  data 
secured.  In  response  to  the  request  of  the  city  electrician 
to  be  placed  in  possession  of  the  information  covered  by  this 
committee,  Mr.  L.  A.  Busby,  president  and  general  counsel 
of  tlie  Chicago  City  Railway  Company,  replied  that  his 
company  would  consent  if  the  information  is  to  be  used  by 
the  city  in  a  spirit  of  co-operation.  Mr.  H.  B.  Fleming, 
vice-president  of  the  Chicago  City  Railway  Company, 
answered  the  request  of  one  of  the  aldermen  for  information 
as  to  the  use  of  the  drainage  system  and  quoted  extracts 
from  a  paper  presented  before  the  Engineers’  Society  of 
Western  Pennsylvania,  stating  that  this  system  is  success¬ 
fully  used  in  Pittsburgh.  General  Counsel  W.  W.  Gurley 
read  a  letter  from  President  Gallery  of  the  Pittsburgh  Rail¬ 
ways  Company  declaring  that  since  the  drainage  system  has 
been  in  use  in  Pittsburgh  there  has  been  little  trouble  from 
electrolysis.  Mr.  H.  M.  Wheeler,  one  of  the  engineers  of 
the  Chicago  Railways  Company,  spoke  briefly  and  voiced  the 
opinion  that  a  drainage  system  could  be  installed  through¬ 
out  the  city  at  an  expense  of  about  $350,000,  and,  from  his 
experience,  he  believes  this  will  prevent  any  further  dam¬ 
age.  Vice-president  E.  G.  Cowdery,  of  the  People’s  Gas 
Light  &  Coke  Company,  was  called  as  a  witness  and  stated 
that  his  company  has  spent  between  $7,000  and  $10,000 
annually  in  locating  damage  to  its  underground  system  by 
electrolysis.  He  was  unable,  however,  to  furnish  any  in¬ 
formation  relative  to  the  leakage  of  gas  which  could  be 
charged  to  electrolytic  damage.  The  engineers  of  the  gas 
company  regard  the  drainage  system  as  a  measure  of  relief 
but  not  as  a  complete  cure  or  preventive.  The  total  length 
of  gas  mains  was  given  as  approximately  3,000  miles,  and 
that  of  the  service  pipes  as  between  4,000  and  5,000  miles. 
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All  of  these  pipes  were  declared  to  be  subject  in  some  degree 
to  electrolysis.  Mr.  Fleming  stated  that  the  electrolysis 
committee  had  made  a  careful  study  of  the  situation  for 
several  years  past  and  had  reached  the  conclusion  that  the 
drainage  system  is  the  only  practicable  commercial  remedy. 
He  read  letters  from  various  officials  of  the  companies  in¬ 
terested,  confirming  the  conclusion  that  the  drainage  system 
is  the  proper  remedy,  including  communications  from 
Messrs,  (ieorge  Weston  of  the  Board  of  Supervising  Engi¬ 
neers.  Garrett  T.  Seely  of  the  Chicago  Elevated  Railways 
Company.  I).  W.  Roper  of  the  Commonwealth  Edison  Com¬ 
pany,  J.  G.  Wray  of  the  Chicago  Telephone  Company,  P. 
Junkersfeld  of  the  Commonwealth  Edison  Company,  E.  B. 
Ellicott,  representing  the  Sanitary  District,  and  Dr.  Aller- 
ton  Cushman,  representing  the  federal  government.  At 
the  close  of  the  meeting  Mr.  Palmer  recommended  that  ac¬ 
tion  of  the  committee  be  postponed  until  evidence  could  be 
taken  in  relation  to  the  electrolytic  damage  done  to  the 
underground  cables  of  the  telephone  company. 


OPENING  OF  BOSTON  CONVENTION,  A.  I.  E.  E. 

The  twenty-ninth  annual  convention  of  the  American  In¬ 
stitute  of  Electrical  Engineers  opened  at  Boston,  Mass.,  on 
Monday,  June  24,  at  the  Hotel  Somerset.  Within  the  first 
half  hour  after  the  opening  of  the  registration  offices  early 
in  the  afternoon,  eighty  delegates  and  guests  had  registered, 
and  the  inflowing  tide  rose  rapidly  throughout  the  remainder 
of  the  day.  On  Tuesday  morning,  when  the  convention  was 
formally  called  to  order  by  President  Dunn,  about  500  mem¬ 
bers  and  visitors  occupied  the  auditorium,  and  from  the 
outset  it  became  apparent  that  an  enthusiastic  and  success¬ 
ful  week  was  ahead  of  the  gathering.  Despite  the  occur¬ 
rence  of  the  peak  of  a  warm  wave  early  in  the  week,  the 
plans  of  the  various  committees  for  the  comfort  and  enter¬ 
tainment  of  the  delegates  made  the  weather  seem  of  sec¬ 
ondary  importance,  and  the  program  of  business  and  pleas¬ 
ure  was  carried  out  practically  as  scheduled  in  the  an¬ 
nouncements  of  convention  plans. 

The  registration  offices  and  the  headquarters  of  the  enter¬ 
tainment  committee  occupied  a  parlor  on  the  first  floor  of 
the  hotel,  a  second  parlor  near  the  main  entrance  being  de¬ 
voted  to  the  distribution  of  papers  and  information.  The 
sessions  were  held  in  the  hotel  ballroom  and  in  a  smaller 
hall  on  the  Newbury  Street  side  of  the  building  atxl  were 
well  attended  at  all  times.  ^ 

riie  opening  reception  was  held  in  the  ma^rt,  b^Ur.ooni  on 
Monday  evening.  In  the  receiving  line  were  President 
Gano  Dunn  and  Secretary  F.  L.  Hutchinson,  New  York; 
Mr.  and  Mrs.  C.  L.  Edgar,  Mr.  and  Mrs.  L.  D,  Gibbs,  Mr. 
and  Mrs.  C.  B.  Davis,  and  Mr.  F.  P  Valentine,  Boston. 
Music  was  furnished  by  the  Ninth  Regiment  band,  of 
twenty-four  pieces,  and  at  the  close  of  the  reception  danc¬ 
ing  was  enjoyed  by  a  large  number  of  those  present. 
president’s  .\ddress. 

'I'he  business  first  in  order  at  the  opening  session  was  the 
president’s  address.  President  Dunn  pointed  out  that  while 
the  immediate  object  of  engineering  is  a  material  one,  engi¬ 
neers  in  accomplishing  it  draw  from  many  different  chan¬ 
nels  of  human  energy,  all  under  an  interpretation  and  in¬ 
sight  that  are  best  described  as  scientific.  The  subject  mat¬ 
ter  of  the  older  professions  and  their  objects  have  changed 
relatively  little  in  many  centuries.  The  means  have  altered, 
but  the  ends  persist.  The  horizon  of  engineering  is  ever 
growing;  the  humanities  have  been  the  same  for  ages,  but 
the  latte'r  can  never  be  invaded  by  anything  which  merely 
rearranges  human  relations  to  the  material  world.  This 
last  is  the  workshop  and  the  throne,  the  glory  and  the  limi¬ 
tation  of  the  engineer,  who  is  but  beginning  to  see  the 
vision  of  human  dominion  over  the  earth. 

President  Dunn  showed  how  engineering  has  broadened 
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into  a  great  number  of  highly  specialized  life-works  since 
the  days  of  the  military  engineer  barely  150  years  ago.  The 
Engineering  Societies  Building  in  New  York  is  the  head¬ 
quarters  of  50,000  members,  and  the  membership  in  the 
American  Institute  of  Electrical  Engineers  alone  has  in¬ 
creased  sixfold  during  the  last  ten  years.  The  increase  in 
the  variety  of  specialization  has  been  almost  as  rapid  as  the 
increase  in  numbers.  There  are  no  less  than  twenty-seven 
recognized  classes  of  engineers  to-day,  and  a  large  and  in¬ 
creasing  part  of  the  higher  institutions  of  learning  is  de¬ 
voted  to  their  education.  Parts  of  the  engineering  cur¬ 
ricula  are  borrowed  for  what  used  to  be  purely  classical 
courses.  The  social  status  of  the  engineer  has  risen  to  one 
nearly  as  high  as  that  of  the  physician,  the  clergyman  or 
the  lawyer. 

The  speaker  said  he  believed  that  the  term  “engineer”  de¬ 
scribes  not  what  a  man  does  but  how  he  does  it,  and  that  the 
problem  is  one  of  method  rather  than  one  of  occupation. 
The  rise  of  the  scientific  method  was  traced  from  Thales, 
Aristotle  and  Archimedes,  through  Bacon  and  his  con¬ 
freres,  to  Newton,  Faraday,  Helmholtz  and  Kelvin.  Engi¬ 
neering  is  not  science,  for  in  science  there  is  no  place  for 
the  conception  of  utility.  President  Dunn  said  that  engi¬ 
neering  is  the  handmaid  of  science,  following  after  the  lat¬ 
ter  in  honor  and  affection,  but  doing  the  practical  chores  of 
life,  concerned  with  the  useful  and  the  material,  with  costs 
and  expediency.  Engineering  methods  merely  apply 
straight  thinking  to  material  problems  for  useful  purposes. 
The  engineering  point  of  view  is  being  recognized  in  many 
of  the  world's  activities.  The  engineer  is  the  man  with  the 
“dynamic  component,”  and  engineering  is  thought  times 
action,  so  that  only  when  the  qualities  of  action  are  devel¬ 
oped  to  approximately  the  same  extent  as  the  qualities  of 
thought  is  an  engineer  at  his  best. 

In  conclusion.  President  Dunn  pointed  out  the  striking 
manner  in  which  electrical  engineering  touches  all  the 
older  branches  of  applied  science  and  congratulated  the 
audience  upon  the  freedom  of  the  electrical  art  from  con¬ 
servative  restrictions  which  have  so  often  hemmed  in  the 
older  professions  and  minimized  the  work  even  of  the  engi¬ 
neer  practising  in  long-occupied  fields.  Born  scarcely 
twenty-five  years  ago,  the  youngest  branch  of  engineering 
— electrical — had  the  opportunity  of  striking  its  roots  into 
the  richest  of  scientific  soils,  free  from  entangling  alliances 
and  traditions.  The  field  it  pre-empted  was  the  Terra  Nova 
of  applied  science.  Under  the  influence  of  the  masters 
■whose  nfimes  are  recorded  in  th'e -superb  system  of  units  of 
measurement  upon  which  the  electrical  industry  advances, 
Mie  precision,  convenience  and  reliability  secured  in  this 
field  have  challenged  the  admiration  of  the  world.  Such 
precision  of  measurement  contributes  to  clear  thinking  and 
renders  reasoning  about  intricate  quantities  and  relations 
possible.  These  units  are  a  fluent  language  that  gives  the 
widest  possible  opportunity  and  range  to  thought.  They  are 
the  epitome,  the  last  word  of  the  great  minds  of  the  age  as 
to  what  the  scientific  method  of  thought  is.  Electrical  engi¬ 
neering  deals  not  only  with  single-phase  motors,  storage 
batteries,  high-tension  transmissions  and  turbo-generators, 
as  an  occupation,  but  it  is  a  way  of  thinking,  and  as  such  is 
the  latest  scientific  method  of  solving  all  kinds  of  practical 
problems  involving  matter  and  force,  for  the  benefit  of  the 
human  race. 

PRESENTATION  OF  THE  PRESIDENT-ELECT. 

.•\t  the  close  of  the  address,  which  was  received  with 
great  applause.  President-elect  Ralph  D.  Mershon  was  pre¬ 
sented  to  the  convention,  following  the  usual  custom  of  the 
Institute.  Mr.  Mershon  received  a  high  tribute  from  Presi¬ 
dent  Dunn  for  his  w’ork  in  the  Institute  and  for  his  achiev- 
ments  in  the  field  of  high-tension  transmission.  Respond¬ 
ing  to  an  enthusiastic  reception,  the  president-elect  said  that 
he  hoped  his  former  work  would  be  an  earnest  of  what  he 
trusted  would  be  accomplished  in  his  administration.  He 
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considered  the  Institute  the  most  active  and  efficient  electri¬ 
cal  engineering  organization  in  the  world,  and  said  that  its 
success  is  due  to  the  character  of  the  men  who  serve  in  its 
councils  and  affairs  with  priceless  ability,  to  friendly  rivalry 
as  to  results  accomplished,  and  to  the  shaping  of  the  work 
so  that  full  credit  is  given  to  all  for  what  they  perform.  He 
emphasized  the  responsibility  of  the  membership  in  sup¬ 
porting  him  in  office,  and  closed  with  the  reminder  that,  as 
the  baton  of  leadership  had  been  placed  in  his  hand,  it  will 
be  the  duty  of  the  members  “to  sing  together  in  time  and 
especially  in  tune,”  as  directed  by  their  new  leader. 

A  pleasant  feature  of  the  opening  session  was  the  pres¬ 
entation  of  the  past-presidential  scarf  pin  awarded  to 
Prof.  Dugald  C.  Jackson.  In  the  absence  of  the  former 
president,  who  is  abroad,  the  emblem  was  received  on  his 
behalf  by  Prof.  John  Price  Jackson,  of  State  College,  Pa. 

.‘\t  the  conclusion  of  this  ceremony  the  regular  business 
sessions  began.  Mr.  H.  W.  Buck  presided  over  the  electro¬ 
chemical  and  electrophysical  session  and  President  Dunn 
occupied  the  chair  in  the  high-tension  transmission  session. 

The  program  for  Wednesday  was  carried  out  practically 
as  arranged,  the  morning  being  taken  up  by  a  joint  meeting 
with  the  Illuminating  Engineering  Society.  President  Dunn 
occupied  the  chair  until  noon,  Mr.  V.  R.  Lansingh,  New 
York,  presiding  during  the  latter  portion  of  the  meeting. 
The  railway  session  took  place  at  noon  as  scheduled,  the 
chairman  being  President  Dunn.  The  meeting  was  charac¬ 
terized  by  a  spirited  discussion  of  Mr.  Samuel  Insull’s  paper 
on  the  relation  of  the  central  station  to  railway  electrifi¬ 
cation. 

COMMITTEE  MEETINGS. 

The  committee  on  standards  and  the  United  States  na¬ 
tional  committee  of  the  International  Electrotechnical  Com¬ 
mission  held  meetings  on  Monday  afternoon  and  discussed 
the  rating  of  machinery  and  the  adoption  of  an  interna¬ 
tional  copper  wire  table.  Mr.  C.  O.  Mailloux,  New’  York, 
presided  at  the  meeting  of  the  former  and  Dr.  A.  E.  Ken¬ 
nedy,  Cambridge,  Mass.,  occupied  the  chair  in  the  latter 
meeting.  A  reference  to  the  work  of  the  committee  on  or¬ 
ganization  of  the  International  Electrical  Congress  appears 
elsewhere  in  this  issue. 

On  Wednesday  evening  a  meeting  of  Institute  officers  and 
section  delegates  was  held  in  the  main  auditorium.  Presi¬ 
dent  Dunn  called  the  meeting  to  order  and  introduced  Mr. 
P.  M.  Lincoln,  Pittsburgh,  as  chairman.  Among  the  topics 
discussed  were  co-operation  w'ith  other  engineering  organi¬ 
zations,  preparation  of  papers,  tendency  of  technical  papers 
and  meetings  to  multiply,  avoidance  of  overlap  in  local 
w’ork,  creation  of  large  general  interest  in  section  meetings- 
and  the  securing  of  increased  breadth  of  national  represen¬ 
tation  in  the  election  of  Institute  officers.  The  importance 
of  encouraging  a  larger  attendance  at  conventions  and  gen¬ 
eral  meetings  was  also  considered  in  relation  to  the  selec¬ 
tion  of  officers  representing  all  sections  of  the  country. 

Six  hundred  and  sixty-one  delegates  and  guests  were 
registered  by  Wednesday  evening. 

ENTERTAINMENT  FEATURES. 

A  large  part  of  Tuesday  was  occupied  by  the  ladies  at¬ 
tending  the  convention  in  a  steamer  trip  down  Boston  Har¬ 
bor.  Special  electric  cars  provided  by  the  Boston  Elevated 
Railwav  Company  left  the  Rack  Bay  at  9:45  a-  ni.  and 
carried  the  party  to  Rowe's  Wharf,  w’hence  the  steamer 
South  Shore  made  the  run  dow’n  the  harbor  to  Nantasket 
Beach.  Upon  landing,  the  ladies  were  conducted  to  the 
Atlantic  House,  where  dinner  was  served.  At  3:30  p.  m. 
the  boat  left  Nantasket  Beach  for  South  Boston,  where  it 
was  boarded  by  a  party  composed  of  those  who  had  ac¬ 
cepted  the  invitations  of  the  Boston  Elevated  Railway  Com¬ 
pany  and  the  Edison  Electric  Illuminating  Company  of  Bos¬ 
ton  to  visit  the  two  large  turbo-generating  stations  operated 
by  these  organizations.  A  handsome  booklet  describing  the 
,  principal  power  plants  and  substations  in  the  greater  Bos¬ 


ton  district  was  distributed  to  the  delegates,  the  author  be¬ 
ing  Mr.  L.  L.  Elden,  of  the  Boston'  Edison  company.  The 
party  visiting  the  power  plants  on  the  harbor  front  left  the 
hotel  at  2  p.  m.  and  were  conveyed  to  South  Boston  in  spe¬ 
cial  electric  cars.  At  the  close  of  the  inspection  the  com¬ 
bined  parties  enjoyed  a  trip  of  one  and  one-half  hours 
around  the  harbor  and  returned  to  the  hotel  by  special  cars 
which  met  the  boat.  The  evening  was  devoted  to  a  “Pop” 
concert  by  the  Boston  Symphony  Orchestra  at  Symphony 
Hall,  complimentary  tickets  being  given  to  all  in  attend¬ 
ance  at  the  convention. 

Wednesday  morning  was  free  from  entertainment  fea¬ 
tures,  but  through  the  courtesy  of  the  entertainment  com¬ 
mittee  taxicabs  and  automobiles  were  furnished  for  persons 
desiring  to  go  shopping  and  sightseeing  in  the  Creater  Bos¬ 
ton  district. 

A  large  party  of  delegates  and  ladies  attending  the  con¬ 
vention  enjoyed  a  trip  by  special  cars  on  Wednesday  after¬ 
noon  to  Harvard  University.  Upon  arrival  at  Harvard 
Square,  Cambridge,  guides  under  the  direction  of  Prof. 
H.  E.  Clifford  conducted  the  party  through  the  various  de¬ 
partments  of  the  university  of  electrical  and  general  inter¬ 
est,  including  the  principal  laboratories  and  museums,  the 
famous  Yard  and  many  points  of  historic  attraction.  The 
return  trip  was  made  through  the  new  Cambridge  Subway 
to  Park  Street,  Boston,  whence  surface  cars  returned  to  the 
Hotel  Somerset.  The  party  visiting  the  Massachusetts  In¬ 
stitute  of  Technology  was  transported  to  the  Institute  in 
special  electric  cars,  a  rendezvous  being  arranged  at  the 
Rogers  Building.  From  this  point  a  tour  of  the  various 
laboratories,  classrooms,  libraries  and  lecture  halls  was  made 
under  the  general  direction  of  Prof.  Harold  Pender.  Ar¬ 
rangements  were  made  to  facilitate  visiting  both  institu¬ 
tions  on  the  same  afternoon.  A  large  number  of  ladies 
made  the  trip  to  Harvard  University  and  displayed  special 
interest  in  the  exhibit  of  glass  flowers  shown  in  the  Pea¬ 
body  Museum.  In  the  evening  a  large  party  of  ladies  and 
delegates  enjoyed  the  vaudeville  performance  at  Keith’s 
Theater.  The  entertainment  program  for  Thursday  cen¬ 
tered  in  an  all-day  trip,  about  200  ladies  in  forty  automo¬ 
biles  riding  from  Boston  through  Lexington  and  Concord 
over  the  famous  “Minuteman”  route,  the  destination  being 
the  Vesper  Country  Club  on  Tyng’s  Island  in  the  Merrimack 
River,  near  Lowell.  Other  features  of  the  entertainment 
program  included  a  trip  to  the  Lynn  works  of  the  General 
Electric  Company,  golf  privileges  at  the  various  country 
clubs  in  the  Boston  district,  attendance  at  the  National 
League  Boston  baseball  game  between  Boston  and  Bfook- 
lyn  and  the  official  Institute  banquet,  which  was  held  on 
Thursday  evening. 


MICHIGAN  ELECTRICAL  CONVENTION  CRUISE. 


For  several  years  the  conventions  of  the  Michigan  Elec¬ 
trical  Association,  now  the  state  section  of  the  National 
Electric  Light  Association,  have  taken  the  form  of  outing 
cruises  on  the  Great  Lakes,  the  sessions  being  held  on  board 
vessels  chartered  for  the  occasion.  This  year  the  five-day 
cruise  of  the  209-ft.  steamship  Majestic,  with  the  convention 
aboard,  extended  from  Port  Huron,  througli  Lake  Huron 
and  the  Thirty  Thousand  Islands  of  Georgian  Bay,  to  Sault 
Ste.  Marie  and  Mackinac  Island,  returning  to  Port  Huron 
Tuesday,  June  25.  The  regular  sessions  were  held  in  the 
glass-inclosed  sun  parlor  of  the  upper  deck,  affording  those 
taking  part  in  the  meetings  an  unobstructed  view  of  the 
scenic  attractions  outside. 

In  his  official  address  at  the  opening  session  of  Friday 
afternoon,  June  21,  President  R.  W.  Hemphill,  of  Ann  Ar¬ 
bor.  congratulated  the  organization  on  its  recent  accession 
to  section  membership  in  the  national  association,  as  well 
as  its  own  gain  in  members  during  the  past  year,  which  he 
attributed  in  part  to  the  efforts  of  a  special  membership 
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representative  whose  salary  and  expenses  are  generously 
defrayed  by  the  Detroit  Edison  Company.  President  Hemp¬ 
hill  commented  upon  the  arduous  and  unselfish  work  of  the 
officers  and  committees  of  the  association  and  recommended 
payment  for  the  secretary’s  services,  as  well  as  the  traveling 
expenses  of  committees.  In  the  State  of  Michigan,  said  the 
speaker,  there  are  now  291  central  stations,  serving  2,500,- 
000  people.  The  municipalities  own  123  plants,  seventeen 
of  which  do  street  lighting  only.  In  Michigan  the  policy 
toward  municipal  plants  is  subject  to  ebb  and  flow,  but  the 
present  tendency  is  apparently  toward  the  elimination  of 
small  municipal  stations  and  the  combination  of  small 
private  central  stations  into  great  systems.  In  closing,  the 
speaker  admonished  plant  managers  to  seek  especially  to 
increase  the  efficiency  of  their  operating  forces,  that  the 
present  high  efficiency  figures  afforded  by  mechanical  equip¬ 
ment  may  be  duplicated.  Secretary  Herbert  Silvester,  De¬ 
troit.  announced  the  sending  of  a  telegram  of  congratula¬ 
tion  to  the  Canadian  Electrical  Association,  in  session  at 
Ottawa. 

In  discussing  the  work  of  the  committee  on  rates,  Mr.  J. 
A.  Cavanaugh,  Benton  Harbor,  told  of  the  discrepancies 
observed  in  the  reports  received  from  member  companies 
that  had  been  asked  to  make  out  bills  under  their  own 
schedules,  from  sample  customers’  readings,  Mr.  J.  \\ 
Oxtohy.  Detroit,  explained  the  powers  of  the  Michigan  com¬ 
mission  to  compel  the  filing  of  rates  and  the  keeping  of  uni¬ 
form  sets  of  accounts,  although  these  requirements  have 
not  heretofore  been  insisted  upon.  The  function  of  the 
commission’s  rate  committee,  he  said,  contemplates  only  the 
arrangement  of  an  acceptable  form  of  blank  on  which  the 
commission’s  reports  can  be  made  out.  The  effect  of  such 
filing  of  rates,  he  added,  will  doubtless  call  the  attention  of 
companies  to  the  complexity  of  their  own  schedules,  besides 
working  for  greater  uniformity  of  rates. 

CONTRACT  ROUTINE. 

Mr.  Roy  T.  Duncan’s  paper  on  “Contract  Routine’’  out¬ 
lined  the  plan  adopted  by  the  Detroit  Edison  Company  in 
routing  work  orders  for  customers’  connections.  The  paper 
was  read  by  Secretary  Silvester  in  Mr.  Duncan’s  absence. 
As  the  business  of  an  electric-service  company  develops, 
wrote  Mr.  Duncan,  the  great  importance  of  prompt  service 
is  apt  to  be  lost  sight  of.  Establishing  service  as  early  as 
possible  after  securing  an  order  not  only  means  starting  the 
revenue  early  but  also  building  up  an  appreciative  sentiment 
with  the  public.  In  small  companies  it  is  comparatively  easy 
to  keep  track  of  orders  that  should  have  prompt  or  special 
attention,  but  as  the  business  grows  some  system  which  will 
take  care  of  the  work  automatically  becomes  imperative. 
A  small  company  can  well  afford  to  establish  a  system  with 
sufficient  flexibility  to  expand  with  growing  business,  even 
though  it  may  be  somewhat  cumbersome  when  but  few  or¬ 
ders  are  handled.  All  w'ork-order  copies,  advised  the 
speaker,  should  be  furnished  in  duplicate  to  the  department 
concerned,  the  foreman  giving  one  to  the  workman  and  re¬ 
taining  the  other  for  his  own  file,  while  the  original  is  re¬ 
tained  in  the  sales  department’s  file. 

In  the  discussion  Mr.  Silvester  said  that  the  Detroit  Com¬ 
pany  formerly  required  customers  to  deoosit  the  amount  of 
two  months’  bills,  but,  finding  the  cost  of  the  interest  to  be 
greater  than  that  occasioned  by  loss  on  bad  accounts,  it  is 
now  refunding  its  deposits  when  two  years’  good  record  has 
been  established.  Deposits  are  still  required  from  special 
classes,  such  as  saloons,  barber  shops,  moving-picture  shows, 
etc.,  but  wherever  possible  necessity  of  deposits  is  waived 
and  credit  extended.  Mr.  H.  A.  Fee,  Adrian,  recounted 
how,  in  order  to  avoid  any  appearance  of  discriminating,  his 
company  had  required  a  residence  deposit  from  a  customer 
whose  factory  pays  the  central  station  $3,600  yearly.  While 
this  rule  has  been  rigidly  adhered  to  in  the  past.  Mr.  Fee  re¬ 
marked  that  he  thought  a  change  in  policy  desirable.  Mr. 
T.  L.  Hinks,  Mount  Clemens,  said  that  formerly  local  land¬ 


lords  were  required  to  make  good  the  losses  sustained 
through  their  temporary  tenants  in  business  places,  but  this 
proved  so  embarrassing  to  the  company  in  annoying  good 
friends  and  permanent  customers  that  cash  deposits  are  now 
required  directly  from  the  tenants  before  service  is  begun. 
Mr.  R.  W.  Hemphill,  Ann  Arbor,  said  that  the  majority  of 
the  large  companies  are  now  showing  a  disposition  to  take 
reasonable  risks  in  the  extension  of  credit.  Mr.  D.  B. 
South,  Detroit,  insisted  that  central  stations  can  afford  to 
take  all  residence  business  without  deposits,  since  95  per 
cent  of  such  consumers  pay  their  bills  regularly.  On  the 
other  hand,  the  matter  of  the  deposit  holds  up  many  prospec¬ 
tive  customers,  decreasing  the  possible  volume  of  business. 
Going  further,  Mr.  H.  C.  Sterling,  Three  Rivers,  recom¬ 
mended  that  all  business  might  well  be  taken  without  de¬ 
posits,  and  described  his  own  plan  of  scrutinizing  new  cus¬ 
tomers  for  several  months  and  keeping  a  blacklist  on  which 
the  names  of  defaulting  customers  are  entered  for  future 
protection. 

LEGAL  DECISIONS  -AFFECTING  UTILITIES. 

Mr.  James  V.  Oxtoby,  attorney  for  the  Detroit  Edison 
Company,  presented  on  .Saturday  morning  his  paper  on  the 
topic  of  “Recent  Legal  Decisions  Relating  to  Public  Utility 
Companies.’’  Two  questions  suggest  themselves,  said  Mr. 
Oxtoby,  in  considering  the  status  of  outstanding  contracts 
when  the  rates  of  charge  fi.xed  by  such  contracts  are  being 
investigated:  (i)  Do  outstanding  contracts  which  provide 
for  certain  rates  unjustly  discriminate  against  a  later  cus¬ 
tomer  who  is  charged  a  higher  rate  under  a  new  schedule 
put  in  force  by  the  company?  (2)  Are  such  outstanding  con¬ 
tracts  binding,  or  may  they  be  set  aside  by  a  commission 
when  it  undertakes  to  regulate  rates? 

The  first  question  was  considered  in  1910  by  the  Michigan 
Supreme  Court,  in  the  case  of  Bradford  versus  the  Citizens’ 
Telephone  Company.  Both  the  Circuit  Court  and  the  Su¬ 
preme  Court  held  that  the  complainant  (who  was  a  new  sub¬ 
scriber)  was  entitled  to  service  at  the  rate  charged  old  sub¬ 
scribers,  and  that  the  rate  which  the  company  was  under¬ 
taking  to  charge  new  subscribers  w'as  discriminatory.  If 
the  company  had  merely  undertaken  to  perform  its  existing 
contracts,  and  before  raising  the  rates  had  not  sought  to  in¬ 
crease  the  number  of  such  contracts,  and  had  not  held  itself 
out  as  ready  and  willing  to  continue  to  give  service  to  its  old 
subscribers  at  the  old  rates  (even  under  new’-term  con¬ 
tracts),  doubtless  the  court  would  have  reached  a  different 
conclusion.  The  decision  on  its  face  suggests  that  the  ex¬ 
istence  of  term  contracts  constitutes  discrimination  against 
new  subscribers,  who  are  charged  higher  rates.  But  when 
read  in  connection  with  the  record  the  decision  does  not  go 
so  far.  In  Mr.  Oxtoby’s  opinion  the  existence  of  contracts 
giving  rates  to  customers  which  if  made  general  and  per¬ 
petual  would  result  in  making  all  rates  unreasonably  low 
should  not  be  taken  as  the  test  of  a  reasonable  rate,  nor  con¬ 
sidered  as  an  undue  discrimination,  if  it  appears  that  the 
company  is  in  good  faith  seeking  to  avoid  discrimination 
and  is  merely  fulfilling  its  existing  contracts.  Special  rates, 
if  offered  to  all  customers  under  the  same  circumstances,  are 
not  subject  to  criticism  on  the  ground  of  unjust  discrimina¬ 
tion.  \’ery  frequently  such  rates  are  experimental.  It  may 
develop  that  they  are  too  low.  in  which  case  they  will  not 
be  continued.  If  they  are  clearly  discriminating  they  should 
be  canceled  or  other  customers  of  the  same  class  should  re¬ 
ceive  the  same  rate.  However,  a  special  rate  given  to  a  cus¬ 
tomer  in  one  business  does  not  actually  damage  one  in  an¬ 
other  line.  For  example,  a  sausage  maker  is  not  damaged 
because  a  bookbinder  or  an  automobile  manufacturer  re¬ 
ceives  a  lower  rate  for  electric  energy  than  he.  Both  should 
have  the  same  rate  if  they  are  using  the  same  quantity  of 
energy,  under  the  same  conditions  and  for  the  same  hours, 
but  the  fact  remains  that  unless  the  company  raises  its  rate 
to  the  one  to  make  up  for  its  low  rate  to  the  other  the 
former  is  not  actually  damaged. 
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Any  rate,  special  or  general,  which  is  less  than  cost  is 
against  public  policy,  since  its  tendency  is  to  cripple  the 
ability  of  the  company  to  serve  the  community  properly.  A 
special  rate  is  an  excrescence  to  be  got  rid  of  as  soon  as 
]»ossible  and  not  multiplied  or  fostered. 

Contracts  made  by  a  public  utility  may  be  subject  to 
voidance  by  the  rate-regulating  power  of  the  state,  the 
parties  contracting  with  reference  to  this  fact.  This  is  the 
view  of  the  New  York  Public  Service  Commission.  First 
District,  as  declared  in  its  decision  of  April  lo,  1912,  in 
the  Bridge  Operating  Company  rates  case.  The  contract 
in  this  case  was  not  apparently  a  franchise,  but  a  mere 
operating  agreement.  The  Bridge  Operating  Company  has 
since  taken  the  matter  into  the  courts. 

riie  Railroad  Commission  of  Wisconsin,  where  no  ques¬ 
tions  of  unjust  discriminations  are  involved  and  where  the 
business  cannot  be  had  on  better  terms,  usually  takes  the 
position  that  it  is  better  for  all  concerned  to  keep  business 
that  will  yield  something  in  the  way  of  returns  for  interest 
and  profit  rather  than  not  to  have  it  at  all. 

There  is  no  doubt  of  the  right  of  a  i)ublic-service  com- 
])any  to  transmit  electricity  beyond  the  state  and  thereby  en¬ 
gage  in  interstate  commerce.  The  United  States  Supreme 
Court  held  this  in  the  case  of  Haskell  versus  the  Kansas 
Natural  Gas  Company,  affirmed  on  rehearing  April  i,  1912. 

If  the  Interstate  Commerce  Commission  may  require  uni¬ 
form  accounts,  which  will  show  all  the  business  of  a  carrier, 
state,  interstate,  and  joint  rail  and  water,  for  the  pur- 
jiose  of  enabling  it  to  inform  itself  as  to  the  interstate 
co4nmercc  over  which  only  it  has  jurisdiction,  then  it  must 
be  equally  true  that  a  state  commission  has  authority  to 
require  carriers  to  make  reports  covering  both  state  and 
interstate  business  to  enable  the  commission  to  inform  itself 
as  to  the  state  business  of  the  carrier. 

A  case  of  much  interest  to  those  hereafter  incorporating 
l>nblic  utility  companies  under  the  laws  of  foreign  states 
for  the  purpose  of  doing  business  in  Michigan  is  that  of 
the  Peninsular  Power  Company,  incorporated  May  9,  1911, 
under  the  laws  of  Wisconsin,  for  the  purpose  of  acquiring 
lands  in  Michigan  and  Wisconsin  on  the  Menominee  River. 
I'he  company  applied  for  a  license  to  do  business  in  Michi¬ 
gan,  which  was  refused  by  the  Secretary  of  State  until  it 
l’a<l  obtained  the  approval  by  the  Michigan  Railroad  Com¬ 
mission  of  its  original  issue  of  stock. 

Hereafter,  said  Mr.  Oxtoby  in  closing,  when  a  public 
utility  company  proposes  to  do  business  in  another  state 
besides  Michigan  it  will  have  to  make  simultaneous  applica¬ 
tions  in  both  states  for  the  approval  of  its  securities,  in 
order  to  avoid  the  embarrassing  situation  in  which  the 
Peninsular  company  found  itself. 

In  opening  the  discussion  on  his  paper,  Mr.  Oxtoby  read 
a  recent  decision  of  the  Michigan  commission  in  the 
(  assopolis  telephone  case,  in  which  the  commission  hekl 
that  the  requirement  of  certain  customers  to  sign  contracts, 
while  others  had  no  contracts,  was  discriminatory  and 
should  be  prohibited.  While  admitting  the  right  of  the 
companv  to  reasonable  regulations  for  its  business,  the 
commission  held  that  these  once  instituted  must  be  gen¬ 
erally  enforced  and  no  privileged  exclusions  granted  at  the 
corporation's  caprice.  The  commission  also  ruled  that  since 
the  cost  of  the  initial  installation  re])resents  a  large  part 
of  the  profit  from  the  first  year's  service  of  a  utility  it  is 
reasonable  that  a  customer  requiring  service  for  only  a 
short  period  should  i)ay  a  rate  higher  than  the  annual 
schedule. 

Mr.  F.  B.  Drees.  Lansing,  pointed  out  the  advisability  of 
operating  combination  small-plant  businesses  under  separate 
companies  to  avoid  commission  supervision  of  non-utility 
departments,  thus  separating  such  businesses  as  milling, 
ice-making,  etc.,  from  the  electrical  plant,  which  could 
charge  for  its  energy  at  a  reasonable  rate,  collectible  from 
the  associated  corporation.  Mr.  R.  W.  Hemphill,  .^nn 
.\rbor.  made  a  similar  point  in  connection  with  wiring  and 


contracting  businesses  operated  by  central  stations.  In 
reply  to  an  inquiry  by  Mr.  D.  B.  South,  of  Detroit,  Mr. 
Oxtoby  declared  that  court  opinions  can  be  found  both  con¬ 
firming  and  denying  the  legality  of  meter  rentals.  The 
Doherty  rate  he  cited  has  as  a  base  the  consumer  charge, 
the  elements  of  which  cover  the  installation  and  meter 
costs. 

In  answering  a  comment  that  commission  regulation 
might  result  in  uniform  rates  in  Michigan  and  the  over¬ 
looking  of  local  differences  in  production  costs,  Mr.  Oxtoby 
pointed  out  that  after  years  of  regulation  in  Massachusetts 
rates  there  are  still  about  as  diverse  as  elsewhere,  the  func¬ 
tions  of  the  commission  being  confined  to  seeing  that 
adequate  service  is  supplied  for  customers  at  fair  rates  and 
without  discrimination  In  reply  to  a  question  by  .Mr.  J.  E. 
.Stanton,  Belding,  asking  the  legality  of  a  franchise  rate 
schedule  which  requires  meters  for  business  houses  and 
flat  rates  for  residences,  the  attorney  explained  that  any 
rate  mutually  agreed  upon  by  the  common  council  and  the 
company  is  to  be  considered  legal. 

F.VCTORS  I.\  E.XRNING  AlULITY. 

Ill  his  paper  on  “Load-Factor,  Diversity-Factor  and 
Power-Factor,  and  Their  Effect  on  .Small  Central  Stations,” 
Mr.  Calvert  M.  Wardwell,  of  Ann  Arbor,  showed  by 

numerical  examples  how  the  revenue  of  a  given  system 
depends  on  the  kind  of  apparatus  connected,  its  electrical 
characteristics  and  the  hours  during  which  it  is  used.  .Mr. 
Wardwell’s  lesson  was  directed  particularly  at  the  smaller 
central  stations,  which,  he  advised,  should  follow  the 

e.xamples  of  the  larger  systems  in  giving  attention  to  these 
vital  factors  which  absolutely  control  the  earning  power  of 
every  dollar  invested.  The  paper  was  illustrated  with 
curves  showing  the  effect  of  load-factor  on  fixed  and 
operating  costs  per  kilowatt-hour.  In  conclusion,  Mr. 
Wardwell  said:  (i)  Load-factor  controls  revenue.  (2) 
The  higher  the  load-factor,  the  greater  the  revenue  of 

capital  invested.  (3)  Good  power-factor  allows  the  use 

of  the  full  rated  output  of  our  generators,  line  and  trans¬ 
formers  and  consequently  increases  the  revenue.  (4) 
Diversity-factor  controls  the  station  investment.  (5)  These 
three  factors  absolutely  control  the  earning  ability  of  every 
dollar  invested. 

In  the  discussion  of  Mr.  Wardwell’s  paper  Mr.  R.  S. 
.Stewart,  Detroit,  remarked  that  while  the  business  of  many 
small  short-hour  users  is  looked  upon  as  undesirable,  the 
diversity  between  their  individual  demands  may  make  the 
resulting  load  equivalent  to  that  of  a  single  large  customer 
having  a  good  load-factor.  Mr.  J.  .V.  Cavanaugh,  Benton 
Harbor,  made  the  objections  that  the  demands  of  most 
short-hour  users  come  at  the  peak,  when  they  may  be  sup¬ 
plied  with  energy  at  a  positive  loss  to  the  plant.  Mr.  H. 
.Silvester.  Detroit,  illustrated  how  the  Detroit  railway  peak 
occurs  between  the  factory  motor  peak  and  the  residence¬ 
lighting  peak.  Mr.  G.  D.  Slaymaker,  Rochester,  cited  an 
instance  where  a  factory  was  induced  to  install  a  150-kw 
synchronous  condenser,  the  running  losses  of  which  are 
rebated  by  the  central  station,  which  profits  from  the  im¬ 
proved  power-factor  obtained. 

E.VERGY-CONSUMING  DEVICES. 

“Some  New  b'nergy-Consuming  Devices  of  Interest  to 
(  entral  Stations,”  the  paper  presented  by  Mr,  A.  B.  Hoff¬ 
man.  of  the  Wagner  Electric  Manufacturing  Company,  St. 
Louis.  Mo.,  described  applications  of  the  new'  single-phase 
rotary  converter  and  battery-charging  mechanical  rectifier 
recently  developed  by  that  company  and  already  de.scribed 
in  these  columns.  The  paper  was  discussed  briefly  by 
Messrs.  H.  C.  Sterling.  Three  Rivers;  R.  W.  Hemphill, 
Ann  Arbor,  and  R.  S.  Stewart,  Detroit. 

SERVICE  IN  RURAL  DISTRICTS. 

In  his  paper,  “Central-Station  Service  in  Rural  Dis¬ 
tricts,”  Mr.  George  D.  Slaymaker,  Rochester,  gave  data 
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on  the  farm  service  supplied  by  the  4600-volt,  three-phase 
tie  lines  of  the  Eastern  Michigan  Edison  Conipany,  which 
now  reach  twenty-five  towns.  The  original  lines  were  con¬ 
structed  to  connect  urban  communities,  but  50  miles  of 
farm  lines  have  since  been  added,  the  company  installing 
transformers,  meters  and  service  wires  free  of  charge. 
Any  plan  to  make  the  farm  customer  pay  part  of  the  in¬ 
vestment  charge,  declared  Mr.  Slaymaker,  will  mean  little 
country  business,  loss  of  farmers’  good-will  and,  eventually, 
bickerings  over  ownership.  Charging  special  high  rates  for 
farmers,  on  the  other  hand,  means  discrimination ;  but  the 
policy  of  treating  farm  business  as  incidental  to  interurban 
transmission  lines  results  practically  in  “velvet,”  said  the 
speaker,  returning  a  good  revenue  per  kw-hour  for  energy 
taken  at  a  high  load-factor.  Under  the  last  plan, 
the  Eastern  Michigan  Company,  declared  Mr.  Slaymaker, 
finds  the  farm  business  profitable  and  expects  a  great 
future.  For  four  lines  from  which  farm  service  is  sup¬ 
plied,  the  author  gave  the  following  figures: 


Line. 

1 

A.  ! 

B.  1 

c.  1 

D. 

Average  number  lighting  meters  per  mile.  . 

4  i 

3  j 

8 

5 

Average  number  motor-service  meters  per 
mile  . 

2  i 

0 

2 

2 

Average  units  per  lighting  meter  per  month. 

16 

21 

27.8 

55.5 

Average  units  per  motor-service  meter  per 

1 

R2 

54 

92.7 

Average  revenue  per  lighting  meter  per 
month .  . 

$1.20 

$1.37 

$1.73 

$3.08 

Average  revenue  per  motor-service  meter 
per  month . 

$5.17 

$3.98 

$1.86 

-Ml  the  farmers  on  one  of  these  lines  now  use  electricity 
for  lighting,  and  25  per  cent  also  use  it  for  motor  service. 

C  ustomers  are  being  added  very  fast,  owing  to  the  fact 
that  farms  of  from  two  to  five  acres  are  in  great  demand 
in  that  section.  An  increase  in  customers  of  75  per  cent  in 
a  year  would  not  be  an  extravagant  estimate.  Moreover, 
it  seems  probable  that  every  farmer  will  shortly  be  meeting 
all  of  his  motor-service  requirements  with  electricity. 

Mr.  Slaymaker  also  recounted  the  instance  of  a  farmer 
whose  minimum  bill  for  a  5-hp  three-phase  motor  was 
$4.73  a  month.  At  his  rate  of  4  cents  per  kw-hr.,  the  cus¬ 
tomer  realized  that  he  was  entitled  to  119  kw-hr,  and, 
proposing  to  get  his  money’s  worth,  studied  his  meter  and 
energy  consumption  in  order  to  plan  his  motor-service 
processes  to  utilize  the  waste  minimum.  As  a  result  he 
has  for  two  years  managed  to  do  practically  all  of  his 
motor  work  at  an  average  cost  of  $5.48  per  month,  his 
maximum  bill  being  $8.28.  Moreover,  by  doing  custom  feed 
grinding  and  ensilage  cutting  for  his  neighbors  he  has 
earned  enough  by  his  motor  to  pay  a  large  part  of  his  light¬ 
ing  and  motor-service  bills.  His  motor  cost  him  about 
$73  installed  and  his  old  gasoline  engine  about  $150. 

BOILER-ROOM  ECONOMY. 

In  his  paper  on  “Boiler-Room  Economy”  Mr.  Norman 
Reinicker,  Detroit,  significantly  pointed  out  that  since  fuel 
cost  makes  up  about  half  of  the  total  production  expense 
boiler-operating  methods  should  receive  the  closest  attention 
from  small  as  well  as  large  plants.  The  author  advised 
steaming  tests,  preferably  for  long  periods,  to  determine 
the  most  economical  boiler  arrangements  for  furnishing 
partial  station  loads.  .Xfter  a  discussion  of  the  chemistry 
of  combustion,  Mr.  Reinicker  pointed  out  the  value  of 
carbon-dioxide-analysis  apparatus,  when  properly  attended 
to,  for  giving  an  accurate  diagnosis  of  furnace  conditions 
in  place  of  unreliable  judgment  on  the  appearance  of  the 
fire.  Steam-flow  meters  enable  boiler  loads  to  be  read 
directly  and  to  be  properly  proportioned  among  the  units 
oi  a  battery.  The  operations  of  dumping,  opening  doors, 
stirring  fire,  etc.,  effect  in  a  surprising  degree  the  rate  of 
steaming. 

In  closing,  the  .author  suggested  the  analysis  of  coal  from 
various  parts  of  a  given  carload,  to  determine  its  steaming 
ability,  also  recommending  the  purchase  of  the  fuel  on 


the  basis  of  its  heat-unit  contents.  Mr.  Reinicker  illus¬ 
trated  his  discussion  with  a  practical  apparatus. 

STREET  LIGHTING 

"Street  Lighting”  was  the  subject  of  a  paper  by  Mr. 
D.  M.  Diggs,  of  the  General  Electric  Company,  Schenec¬ 
tady,  N,  Y,,  in  which,  after  tracing  the  history  of  the  art 
from  the  first  pitch  lanterns  in  the  fourteenth  century  down 
to  modern  incandescent  and  luminous-arc  illuminants,  he 
showed  distribution  curves  of  commercial  lamps  and  illus¬ 
trated  their  application  in  practical  street-lighting  prob¬ 
lems.  The  particular  desirability  of  each  illuminant  was 
pointed  out  for  such  uses  as  lighting  business,  secondary 
and  residence  streets,  parks,  etc.,  the  author  making  the 
point  that  where  possible  single  high-efficiency  arc-lamp 
units  should  be  chosen  in  place  of  groups  of  less  economical 
and  smaller  light  sources.  Details  of  the  inverted  New 
Haven  type  of  magnetite-arc  lamp  mounting  were  dis¬ 
cussed  in  full,  the  paper  closing  with  an  interesting 
prophecy  concerning  the  perfectly  lighted  city  of  the  future. 
Mr,  Diggs’  remarks  were  illustrated  with  a  collection  of 
forty  lantern  slides,  showing  installations,  lamps,  etc. 

SMALL-PLANT  OPERATION. 

“Some  Experiences  in  Operating  Small  Plants”  was  the 
title  of  a  paper  by  Mr.  Robert  S.  Stewart,  of  Detroit,  in 
which,  after  setting  forth  the  conditions  all  too  likely  to 
prevail  in  the  average  small  station,  he  recounted  how  a 
new  management  had  effected  changes  and  economies 
which  permitted  a  substantial  reduction  in  rates  with 
twenty-hour  service,  and,  although  the  gross  income  has 
increased  60  per  cent,  the  equipment  of  the  plant  and  its 
maximum  load  still  remained  the  same  as  before.  Com¬ 
petition  from  other  light  sources  is  meanwhile  practically 
eliminated,  all  local  stores  have  been  made  users  of  electric 
light,  and  the  community  now  boasts  one  electric  customer 
to  every  eight  inhabitants.  While  the  physical  value  of 
the  plant  was  not  increased  greatly,  its  real  valuation,  based 
on  service  to  the  community,  was  much  augmented.  This 
increase,  added  Mr.  Stewart,  was  not  due  to  special  condi¬ 
tions  or  engineering  work,  but  simply  to  the  application  of 
common  sense.  “What  the  small  town  needs  is  not  an 
engineer  who  will  install  a  plant  of  the  highest  efficiency, 
hut  one  who  will  use  common  sense,  so  arranging  his  plant 
as  to  obtain  the  greatest  possible  revenue  without  increasing 
expenses  to  a  prohibitive  point.” 

OFFICERS. 

Accepting  the  report  of  the  nominating  committee,  the 
association  elected  the  following  officers  for  1912:  Presi¬ 
dent.  Mr.  F.  B.  Drees,  Lansing;  vice-president,  Mr.  H.  C. 
Sterling,  Three  Rivers;  secretary,  Mr.  Herbert  Silvester, 
Detroit;  executive  committee,  Messrs.  A.  C.  Marshall, 
Detroit;  H.  A.  Fee,  Adrian;  R.  W.  Hemphill,  Ann  Arbor; 
F.  B.  Spencer,  Cheboygan,  and  Thomas  Chandler. 

ENTERTAINMENT. 

Bright  blue  weather  marked  the  special  trip  of  the 
Majestic,  whose  no  convention  passengers  were  treated  to 
an  ever-changing  panorama  of  land  and  water,  with  visits 
ashore  at  various  points  of  interest.  Reaching  Penetan- 
guishene,  Ontario,  Saturday  afternoon,  after  a  twenty-four- 
hour  run  through  Lake  Huron  and  Georgian  Bay,  the  party 
was  transferred  to  a  steamer  of  lesser  draft,  the  IVaubic, 
for  the  trip  among  the  Thirty  Thousand  Islands  to  Parry 
Sound.  Here  supper  was  served  at  the  Hotel  Belvedere, 
followed  by  dancing  and  a  moving-picture  entertainment. 
Rejoining  the  Majestic,  which  had  proceeded  to  Parry 
Sound  by  the  outer  course,  the  convention  crowd  then 
embarked  for  the  “Soo,”  reached  through  the  beautiful  St. 
Mary’s  River  next  day.  After  spending  Sunday  evening 
at  the  “Soo,”  the  Majestic  weighed  anchor  for  Mackinac 
Island.  Seven  hours  were  spent  in  inspecting  this  beauty 
spot  before  the  return  journey  was  begun,  landing  the 
voyagers  at  Port  Huron  Tuesday  afternoon. 


CONVENTION  OF  CANADIAN  ELECTRICAL 
ASSOCIATION. 

The  Canadian  l-dectrical  Association  held  its  twenty- 
second  annual  convention  in  the  city  of  Ottawa,  on  June  19, 
20  and  21,  1912,  in  the  Chateau  Laurier.  On  Wednesday, 
June  19,  Mayor  Hinckey  of  Ottawa  delivered  the  address  of 
welcome,  which  was  responded  to  hy  President  A.  A.  Dion. 

In  his  presidential  address  Mr.  Dion  said  that  during  the 
past  year  the  meinhership  has  increased  to  a  considerable 
e.xtent,  although  perhaps  not  so  much  as  had  been  expected, 
i'here  are  now  company  sections  in  Toronto,  Montreal,  Ot¬ 
tawa,  Hamilton  and  Vancouver.  He  stated  that  as  he  had 
been  president  three  times,  he  should  retire  and  give  the 
younger  men  a  chance  with  their  new  plans  and  ambitions 
to  advance  the  usefulness  of  the  association. 

The  report  of  .Secretary-treasurer  '1'.  S.  Young  showed 
that  the  associatitm  had  progressed  during  the  past  year. 
At  the  conclusion  of  his  jiresentation  of  the  report.  Mr. 
^’oung  resigned  from  the  office  of  secretary-treasurer  on 
account  of  pressure  of  work.  It  was  moved  by  Mr.  Fred¬ 
erick  Nicholls  that  the  association  should  express  its  appre¬ 
ciation  of  Mr.  Young's  services  by  presenting  to  him  an 
illuminated  address.  On  a  standing  vote  being  taken  the 
motion  was  declared  carried.  Subsequently  Mr.  Young  was 
elected  honorary  secretary. 

Mr.  1..  \’.  Webber  read  the  report  of  the  meter  committee, 
giving  a  summary  of  what  had  taken  place  with  respect  to 
the  production  of  meters  in  Canada.  He  expressed  the 
opinion  that  probably  there  will  be  an  increasing  call  for 
tlemand  meters  and  indicators.  A  combined  watt-hour  and 
tiemand  meter  is  now  obtainable  which  will  probably  prove 
useful  to  those  who  wish  to  install  it.  It  is  of  great  im- 
jiortance,  he  said,  especially  in  wholesaling  energy  at  high 
potential,  to  have  a  maximum-demand  meter,  as  the  con¬ 
tracts  for  service  are  generally  made  on  the  demand  basis. 
He  spoke  of  the  various  types  of  meters  which  are  now 
obtainable  and  recommended  the  companies  to  purchase  the 
meterman’s  handbook.  Mr.  A.  L.  Mudge,  who  moved  the 
adoption  of  the  report,  expressed  the  belief  that  the  watt- 
hour  meter  with  a  maximum-demand  attachment  will  come 
into  general  use  when  the  price  is  reduced.  Mr.  R.  F.  Pack, 
in  tliscussing  the  report,  said  he  thought  it  to  be  absolutely 
necessary  that  a  fairly  accurate  and  efficient  meter  be  manu¬ 
factured  at  a  very  low  cost.  In  answer  to  a  question,  Mr. 
Webber  stated  that  several  companies  are  making  watt-hour 
meters  with  demand  attachments.  He  said  that  if  a  25-ami) 
meter  can  be  produced  for  $40  the  demand  will  be  met. 

COMMERCI.M.  COMMITTEE  REPORT. 

The  report  of  the  commercial  committee,  which  was  pre¬ 
sented  by  the  chairman.  Mr.  T.  F.  Kelly,  dealt  with  replies 
received  from  thirty-four  member  companies  to  questions 
concerning  methods  of  conducting  their  business.  The  ma¬ 
jority  of  the  companies  of  the  association  are  serving  terri¬ 
tories  of  10,000  people  or  less,  yet  at  least  ten  are  maintain¬ 
ing  separate  departments  for  the  purpose  of  securing  new 
business.  F.ighteen  companies  enqiloy  one  or  more  persons 
actively  in  soliciting,  h'ourteen  of  the  companies  pay  sala¬ 
ries  to  the  solicitors  while  four  pay  only  on  a  combined  salary 
and  commission  basis.  Seven  companies  supply  the  first 
set  of  carbon  lamps  without  cost  while  eleven  furnish  new 
carbon  lamps  free  when  they  are  returned.  Sixteen  coiii- 
panies  do  outside  wiring,  and  thirteen  of  these  accept  pay¬ 
ment  in  instalments.  Nineteen  companies  sell  electric  mo¬ 
tors  and  fifteen  companies  accept  payment  upon  the  instal¬ 
ment  plan. 

Discussion. 

The  report  was  discussed  briefly  by  Messrs.  P.  H.  Kemble, 
D.  H.  McDougall,  H.  R.  McDunnough,  Wills  McLachlan. 
and  T.  G.  Henninger. 


THE  INFLUENCE  OF  ICE  ON  W.ATER-l’OWEK  DEVEl.OP.MENT. 

Prof.  H.  T.  Barnes  presented  an  interesting  paper  deal¬ 
ing  with  the  formation  of  ice  and  with  methods  that  can  be 
employed  to  prevent  this  formation  where  it  may  become 
troublesome.  He  discussed  separately  the  three  distinct 
forms  of  ice  formation  in  nature,  namely,  surface  ice,  frazil 
ice  and  anchor  ice.  Of  these  frazil  ice  is  the  most  trouble¬ 
some  to  power  houses ;  it  is  the  fine  needle  ice  found  float¬ 
ing  in  the  open  water.  It  is  formed  by  surface  cooling  in 
water  flowing  too  swiftly  for  surface  ice  to  form.  The  cur¬ 
rent  carries  the  ice  down  and  under  the  barrier  of  surface 
ice  which  extends  over  the  quieter  parts  of  the  river,  and 
there  it  settles  upward  and  becomes  attached  to  the  under 
side  of  the  surface  sheet.  In  a  short  time  are  produced 
immense  hanging  dams  which  impede  the  watercourse  and 
cause  a  rise  of  the  water  level. 

Professor  Barnes  gave  the  following  rules  for  avoiding 
ice  troubles:  (i)  Have  covered  racks  and  steam  heat  pro¬ 
vided  for  the  trouble  which  always  comes  to  a  power  house 
before  the  permanent  ice  forms.  (2)  Install  a  few  me¬ 
teorological  instruments  to  watch  the  weather  in  order  to 
be  prepared  for  the  first  cold  snap.  (3)  Where  the  forebay 
is  fed  from  a  lake  or  canal  induce  freezing  as  soon  as  pos¬ 
sible;  otherwise  maintain  an  open  channel  down  to  the 
power  house.  Provide  a  special  way  for  the  floating  frazil. 
(4)  Watch  the  temperature  of  the  winter  at  the  outset  of 
the  cold  weather,  and  when  32  deg.  Fahr.  is  approached 
have  the  steam-heating  plant  in  readiness. 

At  the  conclusion  of  the  presentation  of  the  written 
paper  a  number  of  views  weie  thrown  on  the  canvas  illus¬ 
trating  some  of  the  means  which  had  been  used  in  ice 
breaking  in  order  to  keep  open  water,  and  also  the  effects 
on  the  ice  of  sunlight,  wind  and  rain.  Some  views  were 
also  shown  of  scenes  in  Russia,  where  this  question  is 
receiving  considerable  attention.  In  conclusion  Dr.  Barnes 
explained  his  experiments  with  a  thermometer  he  had  de¬ 
veloped  which  inilicates  the  nearness  of  ice  in  open  water. 

Discussion. 

Mr.  John  Murphy  opened  the  discussion  by  e.xhibiting 
on  the  canvas  some  pictures  of  ice  formation  in  different 
localities,  and  also  of  a  number  of  power  plants  where 
steam-heating  appliances  had  been  found  to  work  very 
efTectively  in  connection  with  ice  racks.  He  also  gave  the 
result  of  the  tests  he  hail  made  of  the  temperature  of 
water  during  the  winter  months. 

President  Dion,  in  coimr.enting  on  the  paper,  said  that 
his  company  had  come  to  the  conclusion  some  years  ago 
that  iron  bars  are  not  the  best  for  racks,  for  the  reason 
that  they  are  good  heat  conductors,  and  therefore  a  very 
rapid  transfer  of  heat  takes  place  when  the  upper  parts  of 
the  bars  are  exposed. 

The  discussion  was  continued  for  some  time  by  a  num¬ 
ber  of  the  members,  who  considered  some  of  the  points 
brought  out  exceedingly  interesting,  .\mong  those  taking 
part  were  Messrs.  \Y.  L.  Bird,  W.  H.  Munro,  H.  B.  McDun¬ 
nough  and  P.  H.  Kemble. 

REC  ENT  I)E\  EI.OPMENTS  IN  LAMPS  -AND  REFLECTORS. 

Mr.  J.  G.  Henninger  outlined  briefly  in  chronological  order 
the  developments  that  have  taken  place  in  incandescent  elec¬ 
tric  lamps,  beginning  with  1856.  when  the  first  patent  was 
granted  in  the  United  States  for  an  incandescent  lamp  hav¬ 
ing  a  platinum  filament,  and  following  the  improvements 
made  up  to  the  introduction  of  the  present  high-efficiency 
tungsten-filament  lamp.  It  was  stated  that  this  lamp  is 
three  times  as  efficient  as  the  carbon  lamp,  which  radiates 
as  light  energy  only  0.2  per  cent  of  the  total  energy  ob¬ 
tained  initially  from  coal  used  as  fuel. 

.\mong  the  improvements  in  the  lighting  of  large  indus¬ 
trial  plants  which  have  been  made  during  the  past  year  the 
author  mentioned  a  large  angle-steel  reflector  for  500-w'att 
lamps.  This  reflector  was  designed  so  that  the  greater  por- 
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tion  of  the  light  from  the  lamp  is  confined  within  a  vertical 
angle  of  possibly  120  deg.,  while  the  spread  horizontally  is 
not  far  from  180  deg.  It  has  been  found  that  a  very  efficient 
system  of  illumination  can  be  had  when  these  units  are  placed 
along  the  sides  of  the  shop  beneath  the  crane  rails.  The 
author  gave  estimates  showing  that  in  a  certain  factory 
operating  ten  hours  per  day  for  300  days  per  year  the  cost 
of  good  illumination  per  man  amounts  to  $1.72  per  day,  or 
the  equivalent  of  a  man’s  time  for  2.9  months.  When  this 
small  cost  is  contrasted  with  the  increased  production  by  the 
workman,  the  reduced  liability  to  accident  and  the  improved 
quality  of  products,  the  cost  of  good  illumination  becomes 
practically  insignificant. 

Discussion. 

After  reading  his  paper  Mr.  Henninger  illustrated  his 
meaning  by  lantern  views,  showing  where  direct  illumina¬ 
tion  had  been  replaced  by  indirect  and  semi-direct  illumina¬ 
tion  with  reflectors,  the  change  apiiearing  to  be  very  bene¬ 
ficial. 

Mr.  H.  B.  Mcl)unnough  stated  that  the  paper  would  be 
of  special  help  to  the  managers  of  central  stations  in  small 
cities,  where  the  manager  is  a  jack-of-all-trades.  and  where 
he  has  an  opMortunity  for  exercising  his  influence  with 
the  customers  in  the  purchase  of  suitable  lamps  in  order 
that  the  best  results  may  be  obtained. 

The  method  used  in  the  city  of  Hamilton  was  fully 
explained  bv  Mr.  T.  1'.  Kelly,  of  that  city,  who  followed 
in  the  discussion.  He  said  that  the  plan  of  inviting  manu¬ 
facturers  and  merchants  to  attend  lectures  by  prominent 
illuminating  engineers  had  proved  very  successful. 

In  reply  to  a  f|nestion  by  Mr.  O.  Higman,  of  Ottawa. 
Air.  Hetminger  said  that  he  knew  of  oidv  one  company  in 
.\merica  i)rorhicing  illuminating  tubes  of  different  lengths 
operated  bv  high  voltage  discharge  through  a  low-pressure 
gas,  which  gives  a  light  very  similar  to  daylight  and  is 
used  in  color  matching. 

Mr.  P.  H.  Kemble  suggested,  in  answer  to  a  question  by 
Mr.  Wills  Maclachlan  as  to  whether  anything  can  be  done 
to  get  rid  of  ultra-violet  in  the  light,  that  the  harmful  rays 
can  be  remove<l  by  dipping  the  lamp  in  a  solution  of 
])otassitnn  bichromate. 

Orn.YING  DISTRIHUTION  SYSTEM. 

Mr.  Bingham  Hood  presented  a  paper  containing  a 
large  number  of  data  on  the  cost  of  construction  and  the 
service  life  of  eipiipment  used  for  distribution  in  suburban 
sections  and  isolated  localities.  The  paper  contained  a  table 
showing  the  investment  and  annual  costs  of  poles  of  various 
types  from  30  ft.  to  35  ft.  in  height  and  from  6  in.  to  8  in. 
in  diameter.  The  estimated  life  of  these  poles  was  from  six 
years  for  an  untreated  wood  pole  to  twenty-five  years  for  a 
treated,  retreated  and  reset  pole.  The  annual  cost  of  the 
former  was  given  as  $2.05,  that  of  the  latter  as  $1.65. 

It  was  claimed  that  the  life  of  the  microbe  which  caused 
wood  rot  depends  upon  the  existence  of  air,  light  and  water. 
The  removal  of  any  one  of  the  three  essentials  to  life  would 
prevent  wood  rot.  The  part  of  the  pole  well  above  ground 
is  protected  from  rot  on  account  of  the  absence  of  water. 
-\  short  distance  below  the  ground  line  both  light  and  air 
are  eliminated,  and  hence  the  danger  zone  is  confined  to  be¬ 
tween  a  few  inches  above  ground  and  from  12  in.  to  18  in. 
below.  Any  compound  which  will  permanently  exclude  air 
from  this  portion  of  the  pole  will  prevent  rot.  The  only 
really  successful  compounds  for  this  purpose  appear  to  be 
some’ of  the  coal-tar  by-products,  of  which  the  dead  oil, 
known  to  the  trade  as  carbolineum,  appears,  on  the  whole, 
to  be  the  best. 

The  cost  of  a  concrete  pole  in  position  is  about  that  of  a 
treated  cedar  pole.  and.  theoretically,  there  should  be  no 
limit  to  its  life.  However,  two  forms  of  failure  of  these 
poles  have  been  noted,  one  attributed  to  shrinkage  cracks  in 
the  concrete  and  the  other  to  the  giving  way  of  the  rein¬ 
forcement.  Tubular  steel  poles  for  lengths  up  to  30  ft. 


may  be  set  in  concrete  at  a  total  cost  of  about  $30  each. 
When  properly  installed,  the  life  of  such  a  pole  should  be  at 
least  twenty-five  years,  and  the  ^innual  charge  should  be 
about  $2.46  per  year,  which  is  about  two-thirds  greater  than 
that  for  a  wooden  pole.  A  structural  iron  pole  can  be 
made  and  placed  in  position  at  a  cost  of  $20,  and  its  life 
should  be  at  least  twenty-five  years  with  an  annual  cost  of 
less  than  $2.  By  installing  intermediate  poles  of  the  lattice- 
strut  type,  with  a  heavier  pole  at  each  fifth  or  sixth  point 
of  support,  the  average  annual  cost  per  pole  should  not  ex¬ 
ceed  $1.60,  or  about  the  same  as  that  of  a  wooden  pole. 

In  discussing  the  selection  of  apparatus  the  author 
claimed  that  it  is  not  necessary  in  many  cases  to  introduce 
frequency  changers  where  the  major  portion  of  the  service 
calls  for  25  cycles  and  some  lighting  must  be  done.  He 
stated  that  for  lighting  a  frequency  of  60  cycles  has  un¬ 
doubtedly  some  advantages,  but  the  idea  that  frequencies  as 
low  as  25  cycles  are  impracticable  for  this  purpose  is  en¬ 
tirely  an  error,  provided  the  generator  has  a  wave-form 
approximating  a  smooth,  true,  sinusoidal  curve.  Low- 
wattage  metallic-filament  lamps  exhibit  a  bad  flicker  on  fre¬ 
quencies  below  30  cycles,  but  the  public  can  easily  be  edu¬ 
cated  to  use  higher  candle-power  units  in  preference  to 
small  units.  Experiments  have  shown  that  with  a  fre¬ 
quency  slightly  above  25  cycles  the  flicker  defect  disappears. 
An  increase  of  frequency,  say  to  about  27.5  cycles,  would 
represent  a  marked  improvement  in  this  respect.  Such  an 
increase  can  be  obtained  by  running  standard  25-cycle  ap¬ 
paratus  at  a  10  per  cent  increase  in  speed. 

Discussion. 

Mr.  Hood’s  paper  called  forth  a  great  deal  of  discussion 
from  the  members.  The  question  of  joint  poles  was  con¬ 
sidered  by  all  to  be  a  very  important  one,  from  both  the 
economical  standpoint  and  that  of  the  appearance  of  the 
streets. 

In  commenting  on  the  paper  Mr.  F.  T.  Stocking  said 
that  he  considered  the  treatment  of  cross-arms  with  a 
good  preservative  and  the  galvanizing  of  hardware  to  be 
good  investments. 

Mr.  A.  L.  Mudge  claimed  that  the  paper  was  too 
optimistic  as  to  the  working  of  25-cycle  lighting,  but  at 
27.5  cycles  the  objection  disappeared.  He  said  many  claims 
are  made  regarding  the  injury  to  eyes  in  connection  with 
low-frequency  lighting. 

In  closing  the  discussion  Mr.  Hood  said  that  where 
there  is  a  basement  no  doubt  that  is  the  proper  place  to 
bring  the  wires  in.  In  connection  with  his  reference  to  the 
transferring  of  the  defective  three-phase  circuit  from  the 
bad  phase  to  the  two  good  ones  he  explained  that  he  spoke 
with  regard  to  a  feeder  made  with  three  distributions,  in 
which  case  it  is  a  simple  thing  to  cut  it  with  a  jumper.  Mr. 
Hood  stated  that  he  had  very  good  results  with  25-cycle 
lighting. 

W.\TT-H0UR  METERS. 

Mr.  C.  W.  Baker  read  a  paper  in  which  were  outlined  the 
operating  characteristics  of  electrolytic,  commutator  and  in¬ 
duction-type  watt-hour  meters  and  electrolytic  and  induc¬ 
tion  ampere-hour  meters.  The  distinguishing  feature  of  this 
meter  is  that  the  shunt-circuit  current  and  the  series-circuit 
current  are  in  exact  time-quadratures  for  loads  with  unity 
power-factor.  The  lag  of  the  current  behind  the  emf  is 
adjusted  to  90  time-degrees  by  suitably  proportioning  the 
amount  of  iron  constituting  an  interrupted  magnetic  core  to 
the  width  of  the  air-gap  and  to  the  windings  employed.  In 
the  typical  induction  meter  use  is  made  of  a  thin  aluminum 
disk  mounted  on  a  short  shaft  to  serve  for  the  armature. 
With  the  exception  of  the  registering  device  this  disk  is  the 
only  moving  part  of  the  meter.  An  essential  feature  of  the 
meter  is  the  alignment  of  the  bearings  which  support  the 
disk  shaft.  The  upper  bearing  should  be  rugged  yet  flexible 
to  absorb  the  vibrations  of  the  disk  and  shaft  without  noise. 
A  perfectly  rigid  upper  bearing  would  throw  a  greater 
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anuiunt  of  the  vibrations  on  to  the  lower  bearing  and  cause 
greater  wear  on  the  jewels  and  pivot.  Most  makers  use  a 
pivot  lower  bearing  running  in  a  cupped  sapphire  jewel.  In 
another  type  use  is  made  of  a  steel  ball  running  between  two 
cupped  sapphires,  while  in  a  modified  form  of  this  bearing 
.  one  cupped  jewel  is  used  and  the  steel  ball  is  set  in  a  coni¬ 
cal  recess  at  the  bottom  of  the  shaft. 

Discussion. 

In  commenting  on  the  paper  Mr.  H.  S.  Brown  stated  that 
while  there  are  some  differences  of  opiiiion  among  the  de¬ 
signers  with  regard  to  some  of  the  mechanical  features,  yet 
he  thought  the  paper  placed  matters  very  clearly  before  the 
association.  Some  designers,  he  understood,  believe  in 
l)lacing  the  worm-gear  reduction  mechanism  at  the  shaft  of 
the  meter  and  others  at  the  third  or  fourth  position  in  the 
reduction.  He  thought  the  lacquering  and  dipping  to  be 
a  good  idea,  but  on  account  of  being  very  thin  on  the  bear¬ 
ings  it  peels  off.  With  regard  to  the  ball  bearing,  some 
regard  it  as  only  a  theoretical  advantage,  it  being  impos¬ 
sible  to  produce  a  perfect  sphere,  and  he  had  his  doubts 
whether  there  is  very  much  advantage  in  it  over  the 
pivot  bearing. 

Mr.  A.  B.  Lambe,  of  the  Inland  Revenue  Department, 
commented  on  the  paper  rather  extensively,  there  being 
some  points  with  which  he  did  not  agree,  though  he  thought 
it  to  be  a  very  valuable  paper.  He  said  that  the  Inland 
Revenue  Department  is  trying  to  discourage  the  introduc¬ 
tion  of  combination  meters  and  is  trying  to  bring  about 
the  standardization  of  certain  parts  of  the  meters.  He  is 
opposed,  he  said,  to  the  polyphase  meter  for  balanced  cir¬ 
cuits  which  comes  from  Europe,  and  he  discussed  at  some 
length  the  design  of  the  meter. 

.As  a  central-station  man  Mr.  Webber  thought  the  value 
of  the  paper  could  not  be  overestimated.  He  thought  it 
was  a  splendid  thing  to  hear  directly  from  a  manufacturer 
what  is  being  done,  and  it  is  gratifying  to  see  the  degree  to 
which  the  manufacturers  have  finally  developed  the  meter. 
One  thing  that  the  central-station  men  should  do  is  to  test 
more  closely  the  direct-current  meter.  He  spoke  of  the 
results  of  some  tests  he  had  read  of  in  connection  with  ball 
bearings  and  stated  that  the  best  result  had  been  obtained 
by  saturating  the  bearing  with  oil. 

The  president  said  he  was  glad  to  see  that  the  depart¬ 
ment  is  trying  to  obtain  standards  along  some  lines.  He 
considered  this  a  step  in  the  right  direction.  A  great  deal 
of  interest  was  shown  in  Mr.  R.  Hornby’s  remarks  with 
reference  to  what  is  being  done  in  Europe.  Mr.  Baker,  in 
replying,  said  that  he  was  glad  he  had  been  able  to  write  a 
paper  which  had  called  forth  so  much  discussion  ^d  hoped 
if  would  prove  of  benefit  to  some  at  least. 

COMMERCIAL  ELECTRIC  HEATING. 

Interesting  features  relating  to  the  commercial  aspects  of 
electric  heating  were  given  in  a  paper  by  Mr.  McAllaster 
Moore.  The  author  stated  that  to  bring  electricity  as  a 
heating  medium  to  a  par  with  coal  at  $5  a  ton  it  would 
be  necessary  to  sell  the  energy  at  $4.38  a  horse-power  year. 
Although  this  value  seems  to  be  prohibitive,  yet  there  has 
proved  to  be  a  field  for  commercial  electric  heating.  Per¬ 
haps  the  most  important  commercial  use  of  electric  heating 
is  in  laundry  and  tailor  shops,  where  the  cost  of  energy  is 
not  a  factor  of  importance.  The  quality  of  the  work,  the 
s])eed  with  which  it  may  be  performed  and  the  time  saved 
by  tile  operator  far  outweigh  any  question  of  energy  cost. 
.So  far  as  the  revenue  to  the  central  station  is  concerned,  a 
rate  of  3  cents  per  kw-hr.  to  a  laundry  is  equivalent  to  a 
motor-service  rate  of  $67.50  a  horse-power  year  on  the  ten- 
hour  day  basis,  with  an  added  advantage  of  having  100  per 
cent  power-factor  and  approximately  100  per  cent  load- 
factor. 

A  useful  electrically  heated  device  is  the  glue  pot,  numer¬ 
ous  types  of  which  are  on  the  market.  Aside  from  con¬ 


venience  and  portability,  however,  the  principal  argument  in 
favor  of  the  electrically  heated  glue  pot  is  the  elimination 
of  the  fire  hazard.  An  electrically  heated  sealing-wax  pot 
has  proved  of  great  convenience  to  banks,  express  offices, 
etc.,  and  the  electric  pitch  kettle  has  proved  similarlv  ad¬ 
vantageous  in  brush  factories  and  other  places  of  this  na¬ 
ture.  Eoremost  among  the  domestic  heating  devices  is  the 
electric  baking  oven.  The  oven  is  ordinarily  used  between 
12  at  night  and  6  in  the  morning,  when  all  other  business  is 
practically  at  a  standstill.  The  average  energy  consumed  is 
80  watt-hours  for  a  pound  loaf.  Mention  was  made  of  a 
large  electrically  heated  bakery  in  Milwaukee  where  the 
output  is  500  loaves  at  one  baking.  Although  it  can  be 
shown  that  an  excessive  amount  of  energy  is  required  for 
heating  water  for  bathing  purposes,  yet  it  may  be  stated 
that  with  energy  sold  at  the  rate  of  $30  per  hp-year  an 
apartment  house  containing  from  ten  to  fifteen  families  can 
be  supplied  with  heated  water  at  an  exceedingly  reasonable 
cost  per  annum. 

POWER  FACTOR. 

In  a  paper  called  “Power-Eactor,  Its  Influence  and 
Value,”  Mr.  D.  H.  Ross  described  the  operating  character¬ 
istics  of  a  single-phase  motor  of  the  compensated  type, 
which  operates  at  unity  power-factor  under  full-load  con¬ 
ditions.  When  running  idle  the  motor  draws  a  leading  com¬ 
ponent  of  current  equal  to  about  30  per  cent  of  the  full-load 
current.  The  leading  component  of  current  falls  off  rapidly 
with  increasing  load  and  is  practically  zero  from  half  load 
to  load  and  a  half.  The  author  claimed  that  the  unity- 
power-factor  motor  is  highly  advantageous  in  minimizing 
the  installation,  maintenance  and  metering  costs  as  com¬ 
pared  with  polyphase  induction  motor  installations. 

Discussion. 

The  paper  was  discussed  by  Mr.  S.  B.  Hood.  Mr.  A.  A. 
Dion  and  Mr.  P.  H.  Kemble,  all  agreeing  that  it  is  a  sub¬ 
ject  which  should  be  carefully  investigated,  as  it  is  im¬ 
portant  both  to  the  companies  and  the  customers.  Mr. 
Ross,  in  replying,  said  that  a  great  deal  of  information  as 
to  the  construction  of  the  motor  referred  to  would  be 
found  in  a  paper  which  had  been  read  before  the  National 
Electric  Light  Association  last  summer. 

.NEW  BUSINESS. 

Methods  that  have  proved  effective  in  obtaining  new 
business  in  Hamilton  were  outlined  in  a  paper  by  Mr. 
Thomas  E.  Kelly.  The  author  stated  that  before  embark¬ 
ing  in  any  particular  campaign  for  a  certain  kind  of  busi¬ 
ness  an  advertising  campaign  should  be  planned  and  ad¬ 
hered  to.  .Advertising  should  be  conducted  not  only  by 
means  of  the  daily  papers  but  also  through  the  medium  of 
electric  signs,  illuminated  billboards,  street-car  cards, 
monthly  bulletins,  etc.  Lighting  business  can  be  obtained 
by  maintaining  direct  connection  with  the  building  inspec¬ 
tors’  office,  while  motor-service  business  can  be  obtained  by 
remaining  in  touch  with  the  board  of  trade.  In  Canada 
lighting  fixtures  are  installed  in  dwellings  by  the  tenants 
and  not  by  the  property  owners,  as  in  the  case  of  the  United 
States.  Hence  the  solicitors  are  compelled  to  reach  the 
tenant  in  order  that  the  proper  fixtures  shall  be  installed. 

In  Hamilton  arrangements  have  been  made  with  the  sign 
manufacturers  according  to  which  the  sign  company  owns 
and  installs  the  electric  signs.  The  company  does  all  the 
so'.iciting  and  advertising  in  connection  with  the  proposition. 
The  agreement  between  the  central  station  anti  the  sign 
company  is  one  whereby  the  central  station  collects  the  ac¬ 
counts  and  maintains  the  sign,  in  addition  to  furnishing  the 
energy,  and  the  sign  company  pays  the  central  station  for 
this  service.  The  amount  mentioned  in  the  contract  be¬ 
tween  the  customer  and  the  sign  company  is  a  flat  rate  cov¬ 
ering  the  furnishing  and  the  erection  of  the  sign,  its  light¬ 
ing  and  maintenance.  The  sign  always  remains  the  prop¬ 
erty  of  the  sign  company. 
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.  Discussion. 

Mr.  P.  H.  Kemble,  Mr.  Wills  Maclachlan,  Mr.  R.  Hornby 
and  Mr.  Marshall  took  part  in  the  discussion.  As  to  the 
matter  of  owning  and  maintaining  signs  it  was  thought 
advisable  that  the  companies  should  not  do  this  but  should 
contract  with  some  advertising  company,  keeping  an  over¬ 
sight,  however,  on  the  condition  of  the  signs. 

OFFICERS. 

I'he  executive  committee  announced  the  election  of  the 
following  officers  for  the  year:  President,  Mr.  R.  F.  Pack; 
first  vice-president,  Mr.  W.  L.  Bird;  second  vice-president, 
Mr.  R.  H.  Sperling;  third  vice-president,  Mr.  J.  S.  Norris; 
honorary  secretary,  Mr.  T.  S.  Young;  managing  committee, 
Messrs.  A.  A.  Dion,  W.  C.  Hawkins,  A.  L.  Mudge,  H.  G. 
Matthew's,  W.  L.  Adams,  F.  A.  Chisholm,  I.  H.  Wright, 
D.  R.  Street,  P.  H.  Kemble,  Wills  Maclachlan,  D.  N. 
McDougall,  E.  L.  Milliken,  H.  B.  McDunnough  and 
W.  Phillips. 

PUBLIC  SERVICE  COMMISSION  NEWS. 

OHIO  COM.MISSIO.N, 

Mr.  Frank  A,  Davis,  president  of  the  United  States 
Telephone  Company,  will  make  a  personal  report  to  the 
commission  on  July  8,  embodying  the  plans  of  the  tele¬ 
phone  interests,  according  to  announcements  from 
Columbus  late  last  week.  It  is  believed  that  this  will  be  fol¬ 
lowed  by  a  request  for  the  approval  of  a  policy  of  property 
exchange  that  will  practically  eliminate  the  dual  service 
throughout  the  State.  Further,  telephone  men  have  e.x- 
pressed  the  belief  that  the  plans  are  such  as  will  meet  with 
the  favor  of  the  commission. 

MARYLAND  CO .M .MISSION. 

The  Maryland  Public  Service  Commission  has  set  July 
10  as  the  date  on  which  it  will  take  up  the  case  of  the  city 
of  Baltimore  against  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  in  which  a  general  reduction  in  rates  is 
asked.  The  case  has  been  pending  since  last  year,  and  some 
months  ago  the  company  filed  its  answer  to  the  complaint 
of  the  city  and  also  filed  financial  statements  in  accordance 
with  the  request  of  the  commission.  In  one  statement 
filed  the  company  argued  that  it  should  be  permitted  to 
earn  a  dividend  on  many  millions  of  dollars  of  intangible 
assets.  It  is  expected  that  the  early  part  of  the  session 
will  be  taken  up  in  the  hearing  of  the  opening  statements 
of  both  sides.  The  electric  company  will  be  represented  by 
its  full  array  of  counsel,  and  Mr.  Albert  C.  Ritchie,  assist¬ 
ant  counsel  of  the  commission,  will  appear  as  the  advocate 
of  the  general  public.  The  city  government’s  side  of  the 
case  is  in  the  hands  of  Mr.  Alexander  Preston,  assistant 
city  solicitor. 

NEW  YORK  CO.M.MISSION. 

The  New  York  Public  Service  Commission,  First  Dis¬ 
trict,  has  published  Vol.  I.  with  reports  of  its  decisions. 
This  volume  covers  the  period  from  July  i,  1907,  when  the 
commission  first  took  office,  to  Sept,  i,  1909.  Vol.  II  will 
cover  the  opinions  handed  down  between  Sept,  i,  1909,  and 
Jan.  I,  1912.  The  index  digest  of  the  contents  of  the  first 
three  volumes  w'ill  appear  at  the  end  of  Vol.  Ill,  which  will 
contain  the  opinions  of  the  commission  for  the  year  1912. 
The  contents  of  the  present  volume  are  well  indexed  and 
classified.  The  Public  Service  Commission  law,  which  was 
approverl  on  June  6,  1907,  and  became  effective  July  i  of 
the  same  year,  is  given  in  full  and  supplemented  by  the 
rules  of  practice. 

The  New'  York  Public  Service  Commission,  Second  Dis¬ 
trict,  has  recently  created  a  division  of  transportation 
which  will  have  charge  of  the  inspection  of  the  mainte¬ 
nance  of  way  and  operation  of  the  steam  railroads  within 
the  State,  the  investigation  and  classification  of  all  acci¬ 


dents  and  such  other  special  investigations  or  inspections 
as  may  be  assigned  to  it.  It  is  expected  that  this  division 
W’ill  also  make  inspection  of  the  interurban  electric  lines. 
Mr.  C.  R.  Vanneman,  who  for  the  past  two  years  has  been 
a  steam  railroad  inspector  for  the  commission,  was  pro¬ 
moted  to  be  chief  of  the  division,  and  Mr.  J.  B.  Stouder 
was  appointed  steam  railroad  inspector  to  fill  the  vacancy 
caused  by  the  promotion  of  Mr.  Vanneman, 

The  commission  for  the  Second  District  has  handed 
down  an  order  which  requires  the  New  York  Telephone 
Company  to  reduce  its  rates  so  that  subscribers  living  in  the 
town  of  Elmira  in  the  district  known  as  West  Elmira 
shall  be  charged  the  same  rate  for  telephone  service  as  is 
charged  in  the  local  area  in  the  city  of  Elmira.  The  tele¬ 
phone  exchange  is  situated  about  2j4  miles  south  of  the 
northerly  line  of  the  city  and  iH  miles  east  from  the  west¬ 
erly  boundary  of  the  city.  The  hamlet  of  West  Elmira  is 
at  a  distance  of  about  2  miles  from  the  telephone  exchange, 
which  is  less  than  the  distance  from  the  northerly  line  of 
the  city  to  the  telephone  exchange,  but  the  company  has 
been  making  an  additional  mileage  charge  which  fixed  the 
rate  to  be  paid  by  West  Elmira  subscribers  at  $12  a  year 
more  than  the  rate  charged  within  the  city  limits.  The 
commission  finds  that  the  mileage  charge  made  is  unrea¬ 
sonable  and  unjustly  discriminatory  and  that  the  just  and 
reasonable  charges  are  those  now  charged  for  like  service 
within  the  territorial  limits  of  the  city  of  Elmira. 

NEW  JERSEY  COMMISSION. 

The  Board  of  Public  Utility  Commissioners  for  the  State 
of  New'  Jersey  has  published  its  second  annual  report,  cov¬ 
ering  the  year  1911.  The  first  twenty-five  pages  are  de¬ 
voted  to  a  condensed  summary  of  the  commission's  work 
during  the  year;  then  follow’s  a  full  presentation  of  de¬ 
cisions,  orders,  memoranda  and  rulings  adopted.  The 
report  concludes  with  a  recital  in  full  of  the  public  utilities 
law’,  rules  of  practice  and  standards  for  gas  service. 

WISCONSIN  COMMISSION. 

In  the  case  of  the  Calumet  Service  Company  versus  the 
city  of  Chilton  the  Supreme  Court  has  settled  once  for  all 
the  moot  question  as  to  whether  the  exclusive  privilege 
conferred  upon  a  utility  by  the  indeterminate  permit  acts 
in  a  prohibitory  w’ay  upon  the  municipality  as  w’ell  as  upon 
others.  It  w'as  held  that  the  exclusive  privilege  enjoyed 
by  a  public  utility  as  a  result  of  an  indeterminate  permit 
received  from  the  Railroad  Commission  excludes  the  mu¬ 
nicipality  from  going  into  the  lighting  business,  even  to 
the  extent  of  doing  its  own  lighting,  e.xcept  under  the  con¬ 
ditions  and  limitations  of  the  public  utility  law ;  that  is, 
either  by  taking  over  the  existing  plant  by  purchase  or  by 
demonstrating  to  the  commission  that  public  convenience 
and  necessity  require  the  establishment  of  a  .second  utility. 

MASSACHUSETTS  COMMISSION. 

The  Gas  and  Electric  Light  Commission  has  dismissed 
the  petition  of  the  Fall  River  Gas  Works  Company  for 
authority  to  issue  1150  shares  of  additional  stock  at  the 
price  of  $225  per  share,  for  the  payment  of  obligations 
already  incurred  for  construction  and  for  future  additions 
to  plant.  The  decision  is  of  particular  interest  on  account 
of  its  treatment  of  the  policy  of  declaring  extra  dividends. 
Section  20  of  Chapter  109  of  the  Revised  I>aw’s  provides 
that  no  gas  or  electric  light  company  shall  declare  any  stock 
or  scrip  dividend  or  divide  the  proceeds  of  the  sale  of  stock 
or  scrip  among  its  stockholders.  The  board  says:  “There 
is  every  reason  to  believe  that  the  company’s  income  will 
afford  ample  provision,  in  addition  to  its  regular  dividends, 
for  the  plant  additions  proposed  subsequent  to  191  r  and 
render  a  new  issue  of  stock  unnecessary  for  that  purpose. 
Whenever,  because  of  increased  costs  not  now’  apparent 
or  of  future  reductions  in  the  price  of  gas,  profits  shall 
appear  inadequate  for  the  reasonably  necessary  purposes 
of  the  corporation  the  question  of  stock  issue  will  be  en¬ 
titled  to  further  consideration.” 
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Current  News  and  Notes 


Tax  on  Incomes  of  New  Hampshire  Public  Service 
Companies. — The  New  Hampshire  State  Constitutional 
Convention  has  adopted  an  amendment  authorizing^  the 
J.egislature  to  imjxise  a  direct  tax  on  the  incomes  of  public- 
service  corporations. 

*  *  ♦ 

hj.ECTRic  .Service  Publicity. — The  Rochester  (X.  Y.) 
Railway  &  Light  Company  is  publishing  monthly  for  the 
information  of  its  employees  Gas  and  Electric  Nezes.  It 
contains  fifty-two  pages  of  reading  matter  and  illustrations 
l)articularly  interesting  to  those  associated  directly  or  in- 
<lirectly  with  the  company.  Mr.  Joseph  P.  MaeSweeney  is 
managing  editor  and  Mr.  Victor  T.  Noonan  is  editor. 

*  *  * 

Wei.io.me  Home  for  Brooklyn  N.  E.  L.  A.  Delegates. — 
Members  of  the  .sales  department  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  are  to  give  a  dinner  on 
Inly  2  at  Brighton  Beach  to  the  officers  of  the  company 
returning  from  the  Seattle  convention.  Mr.  W.  W.  Eree- 
man,  the  vice-president  and  general  manager,  and  Mr.  T.  I. 
Jones,  the  sales  agent  of  the  company,  will  be  the  guests  of 
honor. 

♦  *  ♦ 

The  Gloriously  Illuminated  Sane  Eourth. — Eifteen 
of  the  parks  of  New  York  City  will  be  elaborately  illumin¬ 
ated  by  means  of  incandescent  electric  lamps  on  the  nights 
of  July  3.  4  and  5.  City  Hall  will  be  decorated  with  6000  in¬ 
candescent  lamps,  and  use  will  be  made  of  several  search- 
lanterns.  About  100,000  lamps  are  now  being  installed  for 
the  ])urpose  by  the  New  York  Edison  Company,  which  will 
furnish  the  entire  service  without  cost  to  the  city. 

4c  3|c 

Wholesale  Meter  Swindling. — In  arrests  made  last 
week  of  an  ex-member  of  the  New  York  police  force  and 
of  a  man  employed  at  one  time  as  a  wireman  by  the  New 
'I'ork  Edison  Company,  Brooklyn  detectives  believe  they 
have  placed  their  hands  on  the  men  responsible  for  a  whole¬ 
sale  tampering  with  electric  meters,  through  which  nearly 
$50,000  has  been  lost  by  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  in  the  past  nine  months.  Most  of 
the  thefts  have  been  going  on  in  amusement  resorts  in  the 
Coney  Island  territory.  Suspected  premises  have  been  kept 
under  close  observation  by  employees  of  the  Brooklyn  com¬ 
pany  and  the  latter  now  has  a  great  accumulation  of  data 
with  which  it  can  check  the  energy  registered  by  the  meter 
with  the  actual  amount  used. 

*  *  ♦ 

Rate  Research  Lamp  Renewal  Recommendation. — 
In  our  account  of  the  report  of  the  N.  E.  L.  A.  rate  re¬ 
search  committee,  on  page  1375  of  our  issue  dated  June  22, 
the  following  statement  was  made:  “The  committee  stated 
that  it  is  for  the  best  interest  of  the  public  and  the  central 
stations  that  the  rates  should  permit  the  free  renewals  of 
standard  lamps  and  the  offering  of  other  lamps  at  such  low 
prices  as  to  i)revent  dealers  from  competing  with  inferior 
lamps."  The  secretary  of  the  committee  has  requested  us 
to  add  to  the  above  statement  the  following,  which  con¬ 
cluded  the  .sentence  in  the  report  from  which  the  above 
statement  was  taken:  “Or,  if  this  policy  is  not  adopted,  the 
offering  of  lamps  only  at  such  prices  as  to  encourage  dealers 
to  compete  with  a  good  quality  of  lamps.” 

♦  *  * 

Changes  in  New  York  City  Wiring  Rules. — On  and 
after  July  i.  1912.  new  code  fixture  wire  will  be  required 
in  New  York  City  on  all  installations  for  which  applica¬ 
tion  for  inspection  is  not  on  record  prior  to  that  date.  On 
and  after  Oct.  i,  1912,  new  code  rubber  insulation  will  be 
required  on  all  installations  of  flexible  cord,  armored  flexi¬ 
ble  cord,  reinforced  flexible  cord,  canvasite  and  Crefield 
flexible  cord,  special  stage  cables,  battery-charging  cables. 


etc.,  for  which  applications  for  inspection  are  not  on  record 
prior  to  that  date.  On  and  after  June  i,  1913,  the  introduc¬ 
tion  of  wooden  molding  for  electrical  purposes  in  the  city 
will  be  prohibited. 

*  *  ♦ 

SOCIETY  MEETINGS. 

Minneapolis  Electric  Club. — President  Ered  G.  Dustin 

of  the  Minneapolis  Electric  Club  announces  that  the 

annual  outing  of  the  organization  will  take  place  July  25, 
when  a  basket  picnic  will  be  held  in  a  park  near  the  city. 

♦  ♦  * 

Chicago  Mentioned  as  Next  N.  E.  L.  A.  Convention 
City. — While  no  official  action  has  been  taken  by  the  execu¬ 
tive  committee  of  the  National  Electric  Light  Association, 
it  is  reported  on  what  seems  very  good  authority  that  the 
1913  convention  will  probably  be  held  in  Chicago. 

*  *  * 

Minnesota  Electrical  Contractors. — At  the  summer 
convention  of  the  Minnesota  Section  of  the  National  Elec¬ 
trical  Contractors’  Association,  held  at  Duluth  the  second 
week  in  June,  Mr.  A.  W.  Lindgren,  of  the  Northern  Elec¬ 
trical  Company,  Duluth,  was  chosen  president,  Mr.  G.  M. 
Jones,  Minneapolis,  secretary,  and  Mr.  W.  Nimis,  St.  Paul, 
treasurer.  The  next  meeting  of  the  Minneapolis  contrac¬ 
tors  will  be  held  at  St.  Paul  in  January  of  next  year. 

*  *  * 

Centralized  Energy  Production. — The  commercial  di¬ 
vision  and  the  contract  department  of  the  Commonwealth 
Edison  Company  Section  of  the  National  Electric  Light  As¬ 
sociation  held  a  joint  meeting  in  Chicago  on  June  19  in  the 
rooms  of  the  Western  Society  of  Engineers.  Mr.  John 
Burkhard,  of  the  contracting  department,  read  a  paper  on 
“Motor  Installations,”  which  discussed  the  desirability  of 
centralizing  generation  and  thereby  reducing  the  cost  of 
energy  production  to  individual  motors  supplied  with  en¬ 
ergy  from  isolated  plants. 

*  *  ★ 

Los  Angeles  Section,  A.  I.  E.  E. — At  a  meeting  of  the 
Los  Angeles  Section  of  the  American  Institute  of  Electrical 
Engineers.  June  ii,  Mr.  I*'.  Curt  Miller  presented  a  paper 
entitled  “Purification  of  Sewage  by  Electrochemical  Ac¬ 
tion.”  The  system  described  was  one  assumed  to  be  cap¬ 
able  of  purifying  1,200,000  gal.  of  sewage  in  twenty- four 
hours,  with  a  current  of  from  15  amp  to  20  amp  at  3  volts. 
Samples  of  sewage  thus  treated  were  shown  at  the  meeting 
and  created  considerable  interest.  The  paper  was  discussed 
at  length  by  Drs.  Leon  La  Bonde,  Julius  Koebig  and  R.  W. 
Sweet  and  Messrs.  J,  H.  Leutzenheizer,  R.  W.  Sorenson, 
W.  T.  Knowlton  and  Budd  Erankenfield. 

*  * 

Electrical  Contractors’  Convention. — At  the  opening 
of  the  convention  of  the  National  Electric  Contractors’  As¬ 
sociation  to  be  held  in  Denver  on  July  17,  18  and  19  an  ad¬ 
dress  will  be  delivered  by  Governor  John  F.  Shafroth  on  the 
resources  of  Colorado.  An  address  will  also  be  delivered  by 
President  M.  B.  Bisco,  of  the  Denver  Chapter  of  the 
American  Institute  of  Architects,  on  the  architect  and  the 
contractor,  and  one  by  Mr.  A.  F.  Travers,  superintendent 
of  the  Denver  Gas  &  Electric  Company,  on  the  relation 
between  the  central  station  and  the  contractor.  On  the 
afternoon  of  the  same  day  there  will  be  a  sight-seeing 
trip  by  automobile  covering  the  entire  city  of  Denver  and 
some  of  the  suburbs.  In  the  evening  at  8  o’clock  there 
will  be  a  reception  and  dance  in  the  Convention  Hall  of 
the  Albany  Hotel.  On  July  18  will  be  served  the  annual 
dinner  of  the  organization,  followed  by  a  vaudeville  per¬ 
formance.  On  July  19  an  all-day  trip  will  be  made  over 
the  Moffat  road  by  special  train.  Business  sessions  for 
members  only  will  be  held  on  July  17  at  2  p.m.,  allow¬ 
ing  ample  time  for  the  transaction  of  the  work  of  the 
organization.  The  secretary  of  the  association  is  Mr. 
W.  H.  Morton,  41  Martin  Building.  Utica,  N.  Y. 


DEVELOPMENTS  ON  SPOKANE  RIVER,  WASH— II 


Steam- rurbinc  Relay  Station,  Switching  Stations  and  Substations  of  the 

Washington  Water  Power  Company. 


Interconnection  of  the  Company’s  Various  Stations  and  Method  of  Operating  System,  Which  Possesses 
a  High  Load-Factor — Description  of  General  Transmission  System 
Embracing  Circuits  of  Various  V^oltages. 


DESCRIPTION  of  the  newer  de¬ 
velopments  of  the  Washington  Water 
Power  (,'onipany  at  Little  Palls  and  at 
Long  Lake  was  given  in  last  week’s 
article  on  the  system.  In  the  present 
article  the  steam-turbine  station  and 
the  Post  Street  and  T wenty-ninth  Ave¬ 
nue  substations  will  receive  attention, 
as  well  as  the  general  method  of  oper¬ 
ating  the  system.  As  having  a  bearing 
on  the  steam-station  design,  it  should 
be  mentioned  that  slack  coal  at  Spo¬ 
kane  costs  S4.23  a  ton — a  factor  of  considerable  im- 
])ortance. 

STE.\M-TURBINE  RELAY  STATION. 

When  the  flow  of  water  in  the  Spokane  River  is  unduly 
slack  it  has  been  found  advisable  under  the  present  condi¬ 
tion  of  development  to  operate  a  steam  station  as  a  relay  to 
the  hydroelectric  properties.  To  help  carry  the  load  at 
such  times  or  in  emergencies  there  has  been  erected,  at 
a  place  called  Ross  Park,  within  the  city  limits  and  on  the 
Spokane  River,  a  modern  steam-turbine  station  capable  of 
generating  some  14,000  kw.  The  illustrations  published 
herewith  give  a  fair  impression  of  the  station  design,  its 
location  and  layout.  It  has  not  been  used,  however,  to 
any  extent  since  its  erection,  all  told  probably  not  more 
than  six  months :  but  it  has  amply  proved  its  worth. 

The  building  is  of  red  brick  resting  upon  a  reinforced- 
concrete  foundation.  The  walls  of  the  turbine  room  rise 
76  ft.  4  in.  above  the  turbine-room  floor,  and  the  walls 
of  the  boiler  room  are  53  ft.  3  in.  above  the  boiler-room 
floor.  All  trenches  and  well  covers  are  made  watertight 
so  that  exceptionally  high  water  is  not  liable  to  flood  the 
turbine  room.  Two  large  main  doorways,  one  in  the  east 
end  (1  the  boiler  room  and  the  other  in  the  northerlv  end 


of  the  turbine  room,  are  provided  for  bringing  in  heavy 
material.  An  annex  built  on  the  western  side  of  the  turbine 
room  contains  the  oil  room,  blower  room,  tool  and  supply 
room,  workshop,  etc.  Located  directly  over  the  office  is  a 
storage-battery  room,  energy  from  which  is  used  for 
operating  the  switchboard  lamps  and  motor-driven  switches. 
Abundant  natural  illumination  is  obtained  throughout  the 
entire  structure. 

The  turbine  room  is  equipped  with  a  40-ton  Case  travel¬ 
ing  crane,  having  a  span  of  37.5  ft.  The  motors,  of  which 
there  are  four,  the  main  hoist  being  rated  at  40  hp  and  the 
auxiliary  hoist  at  25  hp,  are  of  the  direct-current,  i  lo-volt 
series  type,  receiving  energy  from  the  exciter  bus.  Located 
in  the  northerly  end  of  the  turbine-room  annex  is  the  lab¬ 
oratory.  There  is  provided  the  necessary  apparatus  for 
performing  the  simpler  and  common  tests  on  oils,  fuels  and 
flue  gases.  The  equipment  comprises  coal-sampling  ap¬ 
paratus,  flue-gas  sampling  apparatus,  flue-gas  analyzer,  fire 
and  flash  test  machines,  reduction  oven,  Parr  calorimeter, 
viscometer,  chemical  lialance  and  weights. 

The  boiler-room  equipment  comprises  twelve  water-tube 
boilers  of  the  Aultman  &  Taylor  type,  set  in  batteries  of 
two  and  rated  at  500  hp  each.  The  boilers  are  suspended 
from  steel  supports  and  are  equipped  with  superheaters  and 
eight  of  them  with  stationary  grates.  The  settings  are 
built  of  common  red  brick,  firebrick-lined,  and  are  cement 
capped,  the  steam  drums  being  covered  with  cement  arches 
for  heat  insulation.  The  four  last  boilers  to  be  installed 
differ  somewhat  in  arrangement  from  the  other  eight  in 
that  they  are  equipped  with  rocking  instead  of  stationary 
grates  and  the  steam  drums  are  covered  by  means  of  vitro- 
bestos  instead  of  cement.  The  settings  are  also  i  ft. 
higher.  As  will  be  noted  from  Fig.  2,  the  boilers  are 
arranged  on  either  side  of  the  room  with  a  firing  aisle  in 
the  center. 


Fig.  1 — Main  Substation  and  Spokane  Hydroelectric  Station  of  Washington  Water  Power  Company  at  Lower  Falls  of  Spokane 

River  In  the  Heart  of  the  City. 


the  boilers  are  taken  from  these  feed  riser  loops.  Inserted 
in  each  of  the  connections  is  a  combination  stop  and  check 
valve  which  automatically  closes  in  case  there  is  a  reversal 
of  flow. 

The  arrangement  of  valves  in  the  heater  and  feed-pump 
connections  is  such  as  to  give  the  utmost  flexibilitv  and 


FEED-WATER  SYSTEM. 

1  he  boiler  feed-water  system  includes  two  Cochrane 
open  feed-water  heaters  and  three  Epping-Carpenter  feed- 
water  pumps.  The  heaters  receive  their  water  supply 
directly  from  the  hot-water  tank  into  which  the  condensate 
and  make-up  water  find  their  way.  The  heaters  are  inter- 


Fig.  2 — Sectional  Elevation  of  Boiler  Room,  Spokane  Steam  Station. 


connected  by  a  4-in.  equalizing  pipe,  and  from  the  bottom  permit  cleaning  and  repairs  without  disturbing  the  system, 

of  both  there  is  an  8-in.  water  line  which  makes  a  circuit  The  feed-water  heaters  are  rated  at  3000  hp  each, 

beneath  the  floor  level  and  passes  to  the  feed  pump  room 

,  *  1  »  *1,  *  j  j  u  o  u  -1  COAL-HANDLING  SYSTEM, 

located  at  the  western  end  and  beneath  the  boiler  room. 

From  this  8-in.  line  the  three  boiler-feed  pumps  take  their  The  coal-handling  facilities  at  the  station  consist  of  a 
supply.  The  three  pumps  feed  a  6-in.  cast-iron  header  spur  from  the  Great  Northern  Railroad  which,  crossing 

built  on  the  loop  system  from  which  2.5-in.  brass  pipes  over  scales  at  an  elevation,  branches,  one  branch  descend- 

branch  vertically  to  the  boiler  room.  The  connections  to  ing  and  passing  directly  to  the  turbine  room  and  the  other 
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branch  ascending  to  the  coal  embankment  and  trestle.  Phe 
cars  upon  the  trestle  may  he  unloaded  manually  or  by  an 
unloader  of  special  design  similar  to  that  employed  in  un¬ 
loading  grain  cars.  If  the  coal  is  unloaded  in  hopper  cars, 
they  simply  dump  their  fuel  into  the  yard  beneath  the 
trestle. 

Coal  is  delivered  to  the  boiler  room  by  an  Flxeter  Machine 


one  for  dumping  the  buckets  into  the  storage  hopper  and 
the  other  for  dumping  the  buckets  into  the  weighing  hopper. 
The  latter  is  suspended  from  a  movable  truck  and  from  it 
the  fuel  is  dumped  to  the  floor  below. 

ASH-HANDLING  EQUIPMENT. 

I'or  the  disposal  of  ashes  there  are  two  tunnels  almost  the 


Fig.  3 — Turbine  Room,  Spokane  Steam  Station. 


Company's  bucket  conveyor  driven  by  a  30-hp  induction 
motpr  through  a  triple  gear  reduction.  The  coal  can  be 
crushed  if  necessary  by  a  coal  cracker  driven  by  a  30-hp 
induction  motor.  The  buckets  of  the  conveyor  are  loaded 
by  a  bucket  loader  so  arranged  on  a  track  that  the  buckets 
may  be  filled  from  the  coal  cracker  directly  or  from  a 
storage  hopper.  Two  movable  bucket-trippiiig  devices  are 
located  on  the  upper  ingoing  side  of  the  bucket  circuit. 


full  length  of  the  boiler  room,  whose  axes  are  directly 
beneath  the  centers  of  the  ash  pits.  The  latter  consist  of 
concrete  hoppers  protruding  into  the  tunnels  and  jirovided 
at  their  lower  ends  with  double  clamshell  gates.  Running 
transversely  with  the  boiler  room  and  extending  outside  of 
the  building  line  is  a  third  tunnel  whose  southerly  end 
comes  up  to  the  street  level  and  whose  northerly  end  serves 
temporarily  for  housing  the  boiler  from  which  the  plant 
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is  heated  during  the  winter  months- 
when  the  station  is  not  in  use.  A. 
24-in.  gage  track  embedded  in  the- 
concrete  floor  of  all  three  tunnels 
serves  for  the  ash  cars,  and  at  the 
junctions  of  the  lateral  tunnels  with 
the  trunk  tunnel  are  ball-bearing 
turntables.  At  the  point  to  the  south 
side  at  the  center  line  of  the  build¬ 
ing  and  coal  conveyor  is  an  elevator 
shaft. 

The  ashes  are  drawn  out  of  the  ash 
pits  into  cars  which  are  dumped  on 
the  low  land  outside  the  station  and 
adjacent  to  the  river;  or  the  ashes- 
can  be  hoisted  60  ft.  to  a  storage  bin 
and  dumped  thence  into  standard  cars. 
The  operating  mechanism  for  the  ele¬ 
vator  was  made  up  of  materials  left 
from  the  construction  plant  and  is- 
driven  by  a  worm  shaft  connected  to- 
a  5-hp  induction  motor. 

STACKS,  FLOORS  AND  BREF.CHINGS. 

Running  lengthwise  of  the  boiler 
room  are  tw’o  steel  breechings  pass¬ 
ing  between  the  rear  end  of  the  set¬ 
tings  and  the  outside  walls,  being 
connected  with  each  setting  by  ai 
steel  thimble  provided  with  a  butter¬ 
fly  damper.  At  the  central  point  of 
each  breeching  there  is  an  uptake 
connecting  it  with  the  blower  intake 
chamber.  The  blowers  are  of  Buf¬ 
falo  Forge  Company’s  build  and  are 
driven  by  simple  piston-valve  engines. 
The  fans  are  of  the  overhung  type. 

Rising  vertically  from  the  wall 
sides  of  the  blower  casings  are  two 
steel  stacks  5.5  ft.  in  diameter  and 
extending  84  ft.  2  in.  above  the 
grates.  Regulators  are  inserted  in 
the  supply  line  to  each  engine,  which 
are  in  turn  controlled  by  damper  reg¬ 
ulators  in  such  manner  that  the  speed 
of  the  blowers  varies  inversely  with 
the  variation  in  steam  pressure.  AH' 
of  the  surfaces  of  the  blowers  and 
breechings  are  lagged  in  order  to  keep- 
down  the  temperature  of  the  boiler 
room  during  warm  weather. 

HIGH-PRESSURE  STEAM  SYSTEM. 

The  high-pressure  steam  piping  in¬ 
cludes  two  systems  complete  with- 
traps  and  trap  lines,  namely,  a  super¬ 
heated  steam  system  and  a  saturated 
steam  system,  each  of  which  is  inde¬ 
pendent  of  the  other  during  normal 
operation  but  so  built  that  they  can  be 
interconnected  if  necessary. 

The  two  main  generating  units  are 
supplied  with  steam  from  the  super¬ 
heater  headers,  while  the  auxiliaries 
receive  their  supply  from  the  satur¬ 
ated  steam  lines.  The  pipe  joints  on 
the  superheated  lines  are  of  the  Van 
Stone  &  Crane  lap  type  and  all  valves 
and  fittings  are  of  steel.  Valves  8  in. 
and  over  are  of  the  rising-stem  type 
with  nickel  steel  stems  and  trimmings, 
and  valves  10  in.  and  12  in.  in  size 
are  provided  with  by-pass  valves. 
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All  valves  8  in.  and  above  in  the  boiler  connections  and  the 
main  headers,  except  the  stop  and  automatic  check  valves, 
may  be  closed  from  the  boiler-room  floor. 

The  main  header  is  divided  by  valves  into  sections  cor¬ 
responding  to  each  battery,  the  central  section  of  each  main 
header  comprising  an  expansion  loop  made  up  of  four 
lo-in.  quarter  bends.  An  8-in.  chain-operated  gate  valve 
is  placed  near  each  boiler  superheater  and  an  8-in.  stop  and 
automatic  check  valve  is  placed  in  the  boiler  connection 
with  the  main  header.  An  8-in.  quarter  bend  placed  be¬ 
tween  these  valves  completes  the  boiler  connection  to  the 
superheated  steam  header.  There  are  two  4-in.  saturated 
steam  headers  which  combine  into  one  6-in.  header  in  the 
turbine  room  for  supplying  the  auxiliaries. 

EXHAUST  SYSTEM. 

All  of  the  various  auxiliaries,  including  the  blower  en¬ 
gines  and  the  feed-water  pumps,  exhaust  into  a  common 
header  leading  to  both  heaters  and  also  with  the  atmos¬ 
pheric  exhaust  from  the  turbines.  The  exhaust  from  one 
of  the  circulating  pumps  can  be  turned  into  the  third  stage 
of  the  turbine  to  which  it  is  connected. 

TURBO-GENERATORS. 

The  two  main  generating  units  are  of  the  General  Electric 
type^  one  being  a  four-stage,  5000-kw  machine  running  at 
720  r.p.m.  and  directly  connected  to  a  lo-pole,  60-cycle, 
three-phase,  13,200-volt  generator  by  means  of  a  one-piece 
shaft  guided  by  an  upper,  middle  and  lower  bearing,  and 
with  the  entire  weight  of  the  unit  carried  on  a  step  bearing. 
The  turbine  is  provided  with  an  overspeed  tripping  device 
which  operates  when  the  speed  becomes  excessive,  in  which 
case  the  generator  will  run  as  a  synchronous  motor  until 
normal  conditions  can  be  re-established.  The  upper  end 
of  the  generator  is  provided  with  a  hood  and  connection 
to  a  forced  system  of  ventilation. 

The  second  unit  is  a  five-stage,  9000-kw  machine  of  the 
same  general  characteristics  as  the  other  machine,  but  con¬ 
nected  to  the  generator  by  means  of  a  flexible  shaft.  The 
latter  is  made  in  two  pieces,  the  lower  piece  carrying  the 
steam  turbine  and  having  at  its  top  a  flexible-disk  diaphragm 
coupling  which  is  keyed  to  the  shaft.  The  field  structure 


Fig.  5 — Boiler  Room,  Steam-Turbine  Station  in  Spokane. 


of  the  generator  is  placed  on  the  upper  part  of  the  shaft 
by  means  of  a  taper  fit  which  will  allow  the  field  structure 
to  slip  a  small  amount  in  case  of  shocks  produced  by 
severe  short-circuits. 

To  keep  down  the  generator  temperatures  at  heavy  loads 
a  system  of  ventilation  has  been  provided  and  two  motor- 
driven  blowers,  one  rated  at  30  hp  and  the  other  at  40  hp, 


installed.  The  blowers  discharge  into  an  underfloor  air 
duct  which  rises  up  through  the  turbine-room  floor  near  the 
intake  wells.  From  the  floor  level  for  a  distance  of  about 
10  ft.  is  a  rectangular  sheet-iron  duct  provided  with  two- 
connections  extending  to  the  ventilating  hood  of  each  main- 
generator. 

The  energy  for  excitation  is  supplied  from  two  exciter 


Fig.  6 — Steam-Turbine  Station,  Washington  Water  Power  Com¬ 
pany,  on  Spokane  River. 


units,  one  an  85-kw  motor-driven  set  and  the  other  a  75-kw' 
steam-turbine  set.  The  latter  is  operated  non-condensing, 
and  is  equipped  with  a  i25-volt  interpole  generator  running 
at  2400  r.p.m. 

CONDENSING  SYSTEM. 

The  condensing  system  includes,  besides  the  condensers 
for  the  turbo-generators,  the  necessary  auxiliary  apparatus. 
Both  units  are  fitted  with  Worthington  surface  condensers. 
Circulating  water  is  taken  from  the  Spokane  River  by  an 
engine-driven  centrifugal  pump,  an  intake  tunnel  leading 
from  the  river  to  a  well  beneath  the  pump.  The  rest  of 
the  equipment  comprises  a  steam-driven  vacuum  pump  and 
a  duplex  hot-well  pump  discharging  into  the  feed-water 
heaters.  In  order  to  shorten  the  time  for  priming  the 
circulating  pump  a  weight-closed  check  valve  is  attached  to 
the  submerged  end  of  the  circulating  discharge  pipe,  which 
valve  closes  automatically  with  the  cessation  or  reversal 
of  flow.  A  4-in.  flooding  line  from  the  house-service  sys¬ 
tem  enters  the  circulation  head  of  the  condenser  and  may 
be  brought  into  service  in  emergencies.  The  hot-well  pump 
of  the  larger  condenser  is  driven  by  means  of  an  induction 
motor. 

LUBRICATING  SYSTEM. 

The  step  bearings  of  the  two  main  units  are  floated  and 
lubricated  by  means  of  a  high-pressure  oiling  system,  com¬ 
prising  three  high-pressure,  steam-driven  pumps  and  two 
50-gal.  accumulators.  The  low-pressure,  or  guide-bearing, 
oil  system  is  provided  with  lubricant  taken  from  the  oil 
filters  and  delivered  at  a  pressure  of  125  lb.  by  two  steam- 
driven  pumps.  From  this  system  the  guide  bearings  and 
also  both  governors  are  supplied,  the  latter  through  equal¬ 
izing  tanks.  The  high-pressure  and  low-pressure  pumps 
are  equipped  with  relief  valves  so  that  the  pressure  cannot 
rise  above  the  predetermined  limit. 

The  majority  of  the  ordinary  bearings  on  the  auxiliaries 
are  lubricated  by  sight-drop  gravity  oil  cups,  but  all  steam 
cylinder  lubrication  is  by  means  of  sight-feed  force  pumps. 
All  of  the  high-speed  main  bearings  are  equipped  with  a 
ring  oiling  system.  Two  750-gal.  tanks  and  one  500-gal. 
tank  store  the  oil,  which  may  be  forced  into  the  oil  filters 
by  air  pressure. 
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OPERATING  FORCE. 

When  the  load  assumes  a  constant  daily  value  and  the 
shifts  are  regular,  the  crew  necessary  for  the  operation  of 
the  station  comprises  one  station  foreman,  one  operator 
per  shift,  one  engineer  per  shift,  one  conveyor  engineer 
per  shift,  two  oilers  per  shift,  one  fireman  per  boiler  per 
shift,  one  extra  fireman  per  shift,  two  laborers  per  shift, 
one  mechanic’s  helper  per  shift,  three  water  tenders,  one 
mechanic  and  a  janitor.  Where  the  loads  assume  a  fairly 
constant  nature  with  intermittent  peaks  of  short  duration, 
steaming  conditions  give  best  results  with  one  boiler  per 
1000  kw  normal  load,  plus  one  boiler  with  a  second  boiler 
banked  but  not  cut  in.  Loads  in  excess  of  4000  kw  are 
carried  more  easily  and  more  economically  on  the  larger 
unit,  which  also  operates  with  less  vibration  and  noise 
under  full  speed. 

TELEPHONE  AND  ALARM-KEI.L  SYSTEMS. 

rdephone  connections  with  the  main  office  building  of 
the  company  are  had  over  a  local  connection  to  the  com¬ 
pany’s  local  central  and  another  over  the  transmission  tele¬ 
phone  line.  Both  sets  of  telephones  are  located  in  an  in¬ 
sulated  booth  on  the  switchboard  floor.  The  local  tele¬ 
phone  connection  has  a  repeating  coil  inserted,  so  that  the 
plant  office  telejihone  or  the  engineer’s  telephone  located  in 
the  turbine  gallery  booth  can  be  connected  with  the  com¬ 
pany’s  local  central  or  the  three  plant  telephones  can  be  used 
locally  without  disturbing  the  rest  of  the  system.  The 
transmission  telephone  system  is  connected  with  the  sys¬ 
tem  operator's  office  and  at  the  steam-plant  end  is  provided 
with  duplicate  telephones  and  switch-over  devices,  together 
with  alarm  attachments  and  high-tension  fuses.  The  ring¬ 
ing  of  either  telephone  operates  a  mercury-contact  tele¬ 
phone  drop  which  causes  a  bell  to  ring  until  the  drop  is 
restored.  A  watchman’s  time  detector  and  fire-alarm  sys¬ 
tem  arc  also  in  use. 

COMPRESSED-AIR  SYSTEM. 

.\  direct-current  5-hp,  iio-volt  series,  motor-driven, 
duplex,  single-acting,  portable  air  compressor  furnishes  air 
at  a  pressure  of  75  lb.  for  forcing  oil  from  the  storage 
tanks  to  the  oil  filters  and  for  maintaining  air  in  the  guide 
bearing  tanks.  Compressed  air  is  also  used  for  cleaning 


Fig.  7 — Interior  of  Main  Substation  at  Post  Street,  Spokane. 


the  electrical  apparatus  and  after  the  spring  high-water 
season  for  agitating  and  removing  the  deposit  from  the 
mouths  of  the  intake  and  discharge  tunnels. 

SPOKANE  HYDROELECTRIC  STATION. 

The  Spokane  hydroelectric  station  is  located  at  Monroe 
Street  and  the  river,  where  a  head  of  70  ft.  is  available 


on  the  lower  falls.  The  output  of  the  station  is  used  chiefly 
in  Spokane,  and  the  station  itself  will  eventually  be  dis¬ 
placed  by  a  more  modern  plant  on  the  upper  falls,  which 
will  use  the  drop  of  both  the  upper  and  lower  falls  and 
employ  probably  a  long  tailrace  tunnel  after  the  fashion 
of  the  stations  of  the  Niagara  Falls  Power  Company  and 
the  Toronto  Power  Company  at  Niagara  Falls.  The 


Fig.  8 — Control  Gallery  at  Post  Substation. 


present  equipment  of  the  station  comprises  4500  kw  in 
waterwheel-driven  alternating-current  apparatus,  1950  kw 
in  6oo-volt  direct-current  apparatus,  and  2300  kw  in  300- 
volt  direct-current  apparatus.  In  addition  there  are  three 
convertible  motor-generator  sets  aggregating  in  rating  2500 
kw,  which  may  be  employed  on  either  the  300-volt  or  the 
6oo-volt  systems. 

I'OST  STREET  SUHSTATION. 

The  chief  substation  of  the  company  is  located  on  Post 
Street  close  to  the  business  center  of  Spokane,  one  block 
from  the  general  office  building  of  the  company  and  near 
the  middle  of  the  series  of  rapids  which  extend  for  half 
a  mile  along  the  Spokane  River  at  that  point.  Fhe  Post 
Street  substation  was  built  as  a  low-tension  distributing 
and  converting  station  for  the  city  service  in  Spokane.  It 
is  most  liberally  designed  and  will  suffice  for  the  demands 
of  the  system  when  the  load  has  increased  to  several  times 
its  present  value. 

The  first  unit  was  placed  in  operation  in  October,  1909, 
and  the  si.xth,  or  last,  unit  installed  was  placed  in  operation 
last  March.  Alternating-current  energy  enters  at  a  tension 
of  13.200  volts  over  underground  feeders  from  the  Bishop’s 
Court  substation  and  from  the  hydroelectric  station  in 
Spokane  just  below  the  substation  on  Post  Street.  The 
energy  is  then  transferred  or  converted  into  energy  at  the 
following  voltages:  Alternating  current  at  4000  volts  for 
motor  service,  alternating  current  at  2300  volts  for  lighting 
.service,  direct  current  at  600  volts  for  railw^ay  service,  and 
direct  current  at  250-125  volts  for  general  industrial  and 
lighting  service  in  the  heart  of  the  city’s  business  district. 
It  should  be  mentioned  that  the  Bishop’s  Court  substation 
merely  serves  as  a  connecting  link  between  the  overhead 
13.200-volt  circuits  and  the  underground  13.200-volt  cir¬ 
cuits  running  from  Post  Street  to  the  Twenty-ninth  .\venue 
switching  station. 

The  present  station  equipment  includes  three  1500-kw  and 
one  looo-kw  motor-generator  set  for  railway  service,  three 
1500-kw  motor-generator  sets  which  deliver  energy  for  the 
low-potential  three-wire  service,  two  exciter  sets  and  a 
motor-generator  booster  set  for  charging  the  standby  bat¬ 
tery,  two  banks  of  single-phase  and  one  three-phase  trans¬ 
former.  the  aggregate  rating  of  which  is  13.500  I^va,  for 
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reducing  the  potential  of  the  incoming  circuits  to  4000  volts, 
four-wire,  three-phase.  The  transformers  are  water-cooled 
and  are  equipped  with  low-water  and  thermostatic  alarms. 
The  water  may  be  taken  from  the  city  water  mains  or  by 
gravity  from  the  river. 

Four  of  the  units  mentioned  above  are  driven  by  self¬ 
starting  synchronous  motors  and  the  rest  by  induction 


cuits  to  and  from  the  building  pass  through  rhe  down¬ 
town  underground  system,  no  aerial  wires  leaving  the 
.‘structure.  I'he  railway  circuits  are  cimtrolled  by  remote- 
control,  electrically  operated  circuit-breakers  and  circuit- 
breaker  type  switches,  the  operating  circuits  being  inter¬ 
locked  between  the  switch  and  breaker. 

The  standby  battery  consists  of  130  cells  of  ‘‘F.\ide"  bat¬ 
tery,  each  cell  containing  seventy-seven  plates.  Suthcient 
end  cells  are  provided  to  permit  close  regulation  of  the 
voltage,  and  these  are  controlled  by  four  14-point  horizontal 
regulating  switches.  The  rating  of  the  battery  for  maxi¬ 
mum  emergency  discharge  is  19,000  amp  for  ten  minutes. 
The  one-hour  amp  capacity  is  6346,  the  normal  changing 
rate  990  amp,  and  the  maximum  charging  rate  1318  amp. 

The  battery  room  is  located  in  the  basement  of  the  build¬ 
ing  adjacent  to  the  substation,  and  over  it  is  a  garage 
which  stores  the  nine  gasoline  machines,  five  electric  auto¬ 
mobiles  and  five  motor  cycles  of  the  company.  Included  in 
the  electrics  are  one  2-ton.  one  i-ton,  one  looo-lb.  and  one 
700-lb.  truck.  The  first  two  are  used  by  the  line  depart¬ 
ment  and  the  other  two  by  the  meter  department.  They 
are  giving  satisfaction  and  are  a  feature  in  effecting  con¬ 
siderable  economy  in  the  operating  department. 

The  station  is  lighted  hy  ten  6.6-amp,  loo-hour  inclosed 
flaming-arc  lamps  supported  from  the  roof  purlins.  All 
apparatus  is  of  General  Electric  manufacture  except  the 
battery,  which  was  furnished  by  the  Electric  Storage  Bat¬ 
tery  Company. 

TWENTY-NINTH  AVENUE  SUBST.VTION. 

This  substation.  2  miles  from  the  center  of  the  city,  is 
primarily  a  high-tension  distributing  point.  Into  and  from 
this  station  enter  or  leave  the  following  6o,ooo-volt  lines: 
Two  circuits  (on  one  steel  tower)  to  Little  Falls,  28.4  miles; 
two  circuits  (separate  pole  lines)  to  Post  Falls,  28  miles; 
two  circuits  (separate  pole  lines)  to  Spokane  power  house, 
2  miles. 

To  secure  a  degree  of  selection  of  circuits,  the  station  is 
equipped  with  two  6c.ooo-volt  buses,  to  and  from  which 
energv  may  be  fed  through  either  of  two  disconnecting 
switches  and  an  oil  switch. 

In  addition  to  being  a  switching  station,  there  are  here 
installed  five  three-phase  water-cooled  transformers  which 


Fig.  9 — Edison  Disconnection  Panel  at  Post  Substation, 


motors.  Both  the  railway  and  the  Edison  generators  are 
shunt-wound  interpole  machines.  The  former  are  operated 
in  parallel  with  the  railway  machines  in  the  hydroelectric 
station  in  Spokane,  and  regulation  is  mainly  effected  by 
the  control  of  the  latter.  All  incoming  lines,  circuits  to 
and  from  the  transformers,  circuits  to  motors  and  all  out¬ 
going  lines  are  controlled  by  remote-control,  electrically 
operated  oil  switches.  These  are  in  the  immediate  control 
of  the  switchboard  operator  and  meet  every  demand  for 
simple  and  economical  operation. 

The  bust  structures  are  made  up  of  brick  walls  sup¬ 
porting  concrete  slab  floors.  An  electrically  operated  35- 
ton  crane  with  a  span  of  64  ft.  travels  the  full  length  of  the 
building.  A  standard-gage  track  connecting  with  the 
street-railway  system  enters  the  station  at  the  end  opposite 
from  the  benchboard.  The  dimensions  of  the  main  floor 
of  this  building  are  200  ft.  by  100  ft.  The  station  is  finished 
with  a  red  tile  floor  and  with  green-glazed  tile  wainscot 

Arranged  around  three  sides  of  the  building  are  the  fol¬ 
lowing  switch  structures:  .\t  the  end  under  the  benchboard 
gallery,  a  13,200-volt  oil-switch  structure:  on  the  left  facing 
<^he  room  from  the  benchboard  gallery,  the  railway,  Edison 
and  standby  battery  switchboards ;  at  the  right,  the  main 
4occ-volt  switch  structure  and  the  current  transformers 
with  their  panels  for  the  arc-lighting  system.  On  both 
sides  of  the  building  and  on  a  level  with  the  benchboard 
are  the  power  and  lighting  switching  structures.  It  should 
be  ])ointcd  out  that  all  of  the  lighting  circuits  and  those 
intended  for  motor  service  are  kept  separated  and  inde¬ 
pendent  throughout  the  entire  system. 

All  control  wiring  is  drawn  in  conduit  and  all  conduit  is 
exposed  beneath  the  floor  to  facilitate  change  and  removal. 

This  feature  is  enqihasized.  as  no  station  has  yet  been  com¬ 
pleted  where  demands  have  not  been  made  for  changes 
within  a  few  years  of  the  completion  of  the  building.  Xew 
inventions  and  changing  operating  conditions  often  play 
havoc  with  the  original  design.  In  the  Post  Street  substa-  reduce  the  voltage  from  60,000  to  13,200.  These  trans- 

tion  there  is  a  minimum  chance  that  any  unforeseen  change  formers  have  a  capacity  totalizing  13,200  kva.  Power 

which  has  or  may  be  made  subsequent  to  the  original  design  from  these  transformers  is  taken  to  Bishop’s  Court  sub¬ 
will  disfigure  the  pleasing  arrangement  of  the  equipment,  station,  located  midway  between  Twenty-ninth  Avenue  sub- 

.•\11  indicating  meters  are  mounted  either  on  the  bench-  station  and  Post  Street  substation.  From  Bishop’s  Court 

board  or  on  vertical  panels  at  the  back  and  to  the  right  or  the  circuits  are  taken  underground  to  Post  Street  substa- 

left  of  the  operator  as  he  faces  the  benchboard.  The  cir-  tion.  Each  transformer  may  be  connected  to  an  individual 


Fig.  10 — Switching  Station  at  Twenty-ninth  Avenue.  Spokane. 
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bus,  and  all  these  individual  buses  may  be  interconnected, 
or  all  transformers  may  be  connected  to  a  common  bus. 
The  three  13,200-volt  feeders  are  subject  to  a  like  selective 
arrangement.  All  6o,ooo-volt  and  13.200-volt  circuits  are 
protected  by  aluminum-cell-type  lightning  arresters.  A 
vertical  instrument  board  provides  for  reading  the  voltage 
and  current  on  all  lines  and  for  pull  switches  for  controlling 


Fig.  11 — Exterior  of  Post  Street  Substation. 


the  circuits  to  the  electrically  operated,  remote-control  oil 
switches.  These  control  circuits  receive  energy  from  a 
storage  battery  which  is  charged  by  a  mercury-arc  rectifier. 
The  transformers  are  equipped  with  low-water  and  thermo¬ 
stat  alarms.  After  leaving  the  transformers  the  cooling 
water  is  sprinkled  into  a  cooling  pond  from  which  it  is 
pumped  to  a  water  tower.  The  original  water  supply  is 
obtained  from  a  well. 

The  wires  of  all  circuits  in  the  power  houses  and  sub¬ 
stations  are  phased  out  and  painted  significant  colors.  This 
applies  to  control  circuits  as  well  as  to  power  circuits. 

TRANSMISSION  LINES. 

The  Post  Falls  station  is  connected  to  the  Spokane  plants 
by  two  entirely  separate  6o,ooo-volt  transmission  circuits, 
one  a  direct  tie  line  and  the  other  having  branches,  one  to 
the  Coeur  d’Alene  mining  district  in  Idaho  and  the  other  to 
the  Palouse  Country  in  southeastern  Washington.  The 
Little  Falls  station  feeds  energy  into  Spokane  over  a  dupli¬ 
cate  steel  tower  line,  a  single  circuit  being  arranged  on 
cither  side  of  the  tower. 

The  early  lines  of  the  company  were  strung  on  wooden 
poles,  spaced  125  ft.  apart  and  fitted  with  pin  insulators. 
The  wires  arc  spaced  on  a  42-in.  triangle.  The  Coeur 
d’.'Mene  line  No.  i.  the  Post  Falls  tie  line  and  Medical  Lake 
line  are  thus  constructed.  The  second  line  to  Coeur  d’Alene 
is  composed  of  aluminum,  spaced  on  an  84-in.  triangle  with 
poles  200  ft.  apart.  What  is  known  as  the  Big  Bend  line, 
86  miles  long,  is  composed  of  aluminum  strung  on  poles 
spaced  300  ft.  apart  and  arranged  on  an  84-in.  triangle. 
A  spur  branch  to  Odessa.  20  miles  long,  is  made  up  of  No. 
7  copper-clad  wire  strung  on  wooden  poles  spaced  350  ft. 
apart  and  arranged  on  an  84-in.  triangle.  The  load  on  this 
copper-clad  circuit  is  not  heavy,  but  strength  was  required. 
The  Palouse  line,  63  miles  long,  is  of  aluminum  arranged 
on  an  84-in.  triangle  on  poles  spaced  200  ft. 

The  latest  line  other  than  the  steel-tower  line  from  Little 
Falls  which  is  equipped  with  suspension  insulators  is  the 
Pend  Oreille  line.  This  is  erected  on  50-ft.  poles  spaced 
250  ft.  apart,  and  the  circuit  is  of  No.  4  copper.  The 
spacing  of  the  wires  is  on  a  7-ft.  triangle,  the  top  pin  not 
being  placed  on  the  top  of  the  pole,  but  on  a  small  arm  near 
the  top.  .Mong  the  top  of  the  pole  is  a  ^-in.  steel  ground 


wire.  On  all  of  the  lines  e.xcept  that  already  noted 
standard  porcelain  pin  insulators  are  used.  The  height  of 
the  poles  varies  according  to  the  spans  from  35  ft.  for  the 
shortest  span  to  50  ft.  for  the  longest  spans.  The  13,200- 
volt  lines  are  spaced  in  a  26-in.  triangle  on  poles  fitted  with 
9-ft.  cross-arms. 

SYSTEM  OPERATION. 

The  system  operator’s  office  is  located  in  the  main  office 
building  of  the  company  in  a  room  adjacent  to  the  superin¬ 
tendent’s  and  assistant  superintendent’s  offices.  This  loca¬ 
tion  was  selected  so  that  in  case  of  trouble  the  system 
operator  might  easily  obtain  instructions  from  his  superior 
officers  and  thus  centralize  the  seat  of  authority  for  the 
system. 

The  office  is  handled  by  four  men,  three  regular  operators 
and  one  relief  man,  who  also,  as  part  of  his  duties  during 
the  days  he  is  not  on  relief  shift,  maintains  the  maps  and 
records  up  to  date.  Each  man  is  on  duty  nine  consecutive 
hours  per  days,  the  morning  operator’s  shift  overlapping 
the  afternoon  shift  by  three  hours.  Located  in  the  same 
room  at  a  desk  separate  from  the  system  operator’s  is  a 
telephone  attendant,  who  receives  the  periodical  calls,  regu¬ 
lar  reports  and  daily  routine  business  done  with  the  patrol¬ 
men  and  substation  men  along  the  high-tension  transmis¬ 
sion  lines. 

From  this  room  direct  communication  can  be  had  with  all 
stations  and  substations  by  private  telephone  lines  owned 
and  operated  by  the  company.  Connections  can  also  be 
made  between  the  company’s  lines  and  the  Bell  Telephone 
Company’s  system,  which  is  quite  often  used  in  cases  of 
emergency.  One  interesting  feature  is  the  telegraph  serv¬ 
ice  to  Little  Falls  power  station  over  the  telephone  line,  the 
one  line  being  used  simultaneously  for  telegraphing  and 
telephoning. 

Directly  in  front  of  the  system  operator’s  desk  are  six 


Fig.  12 — Wooden  Switching  Tower  on  Coeur  d’Alene  60,0(X)-Volt 
Transmission  Line. 

Bristol  recording  voltmeters,  which  give  the  alternating- 
current  voltage  of  the  power  delivered  by  each  generating 
station,  the  voltage  of  the  street-railway  busbars  at  the 
power  house  and  the  pressure  of  the  three-wire  Edison 
system  at  the  center  of  distribution.  These  meters  give  a 
continuous  record  of  the  voltage  maintained  on  all  the 
separate  systems  and  give  an  instant  notification  to  the 
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operator  on  shift  when  trouble  occurs  to  destroy  the  con¬ 
stant  potential. 

Occupying  the  wall  in  front  of  the  system  operator  is 
a  large  operating  diagram  showing  all  the  high-tension 
transmission  lines,  tie  lines,  station  busbars,  substations  and 
switching  stations,  placed  there  for  the  use  of  the  operator 
in  keeping  record  of  switching  conditions  and  operations. 
On  this  diagram  the  voltage  of  each  system  is  represented 
by  a  certain  color,  as,  for  instance,  6o,ooo-volt  lines  by 
green,  13,200-volt  lines  by  red,  2300-volt  lines  by  black, 
etc.  Oil  switches  art  indicated  by  holes  in  the  board  for 
push-pin  tacks.  When  a  switch  is  closed  a  pin  is  inserted 
in  the  hole.  Oil  switches  are  distinguished  from  the  dis¬ 
connecting  and  selector  switches  by  different  colored  pins. 
The  absence  of  a  pin  indicates  that  the  switch  is  open,  but 
in  instances  w'here  men  are  to  work  on  the  line  or  piece 
of  apparatus  shorts  and  grounds  are  put  on.  and  it  is  then 
represented  on  the  diagram  by  red  tags  held  to  the  line  or 
apparatus  by  a  push  pin.  If  the  line  is  only  out  of  service 
for  testing,  then  a  green  tag  is  substituted  for  the  red. 
To  protect  men  working  on  lines  and  apparatus  further, 
the  foreman  in  charge  of  the  work  to  be  done  is  required 
to  have  his  name  posted  upon  a  blackboard  in  the  system 
operator’s  office  and  each  power  station  to  which  that  line 
or  apparatus  may  be  connected,  and  under  no  circumstances 
would  such  a  line  or  piece  of  apparatus  be  made  alive 
again  until  cleared  by  the  man  whose  name  appears  on  the 
board  against  that  line. 

To  the  rear  of  the  system  operator  is  a  complete  set  of 
maps  of  the  various  feeders  and  circuits,  as,  for  instance, 
power  feeders,  light  feeders,  railway  feeders,  Edison  un¬ 
derground  feeders,  arc  circuits,  etc.,  all  kept  in  a  convenient 
roller  cabinet  hung  on  the  wall  for  ready  reference.  In 
addition  to  this  an  elaborate  file  of  blueprints  is  kept  at 
hand,  giving  all  the  detailed  wiring  diagrams  of  the  sta- 


Fig.  13 — Transmission  Line  No.  1  to  Coeur  d’Alene  Mines, 
Crossing  St.  Joe  River,  Near  Chatcolet,  Idaho. 


tions.  substations  and  switching  stations  and  maps  of  the 
transmission  lines.  A  fire-alarm  recorder  connected  to  the 
city’s  fire-alarm  system  gives  the  location  of  all  fires  in 
the  city  at  first  hand  to  the  system  operator. 

In  general,  the  system  operator  forms  the  head  of  the 
operating  force  and  gives  orders  for  the  opening  and  clos¬ 
ing  of  all  switches,  shifts  the  load  according  to  the  re¬ 


quirements  and  capacity  at  the  various  stations,  controls 
the  cutting  in  or  out  of  all  apparatus  connected  to  the 
system,  manipulates  the  Tainter  gates,  varying  water  levels 
— in  fact,  all  work  with  any  connection  whatsoever  with 
the  operation  of  the  system  is  carried  on  through  the  in¬ 
structions  of  the  system  operator. 

Under  normal  operating  conditions  the  network  of  cir- 


Flg.  14 — System  Operator’s  Room  In  Head  Office. 


cuits  is  divided  into  three  separate  electrical  systems  as 
follows:  The  Edison  three-wire  system,  in  order  to  be 
free  from  transmission  line  trouble,  is  carried  by  power 
generated  at  the  Spokane  power  station  either  directly  by 
direct-current  waterwheel  generators  or  through  alternat¬ 
ing-current  generation  and  motor-generator  transformation 
to  direct  current. 

The  second  system  is  composed  for  the  most  part  of 
transmission  load — the  Cceur  d’Alene  mining  district.  Pend 
Oreille,  Palouse,  Big  Bend  and  Long  Lake  transmission 
lines,  two-thirds  of  the  city  alternating-current  lighting  and 
motor-generator  loads — all  of  which  is  supplied  by  Post 
Falls  station  and  tw’o  units  of  the  Little  Falls  power  sta¬ 
tion  connected  together  by  a  6o,ooo-volt  tie  line. 

The  third  system  consists  of  the  remaining  load  in  Spo¬ 
kane,  one-third  of  the  city  alternating-current  lighting  and 
one-half  of  the  city  railway  motor-generator  load. 

The  two  latter  systems  occupy  practically  duplicate  trans¬ 
mission  lines  and  station  buses.  Each  system  may  be  tied 
into  the  other  or  all  three  together  as  the  case  may  require. 

The  operator  receives  from  each  station  one-half  hourly 
readings  of  the  loads  and  water  conditions,  which  he  posts 
upon  the  system  load  sheet  before  him.  From  these  records 
and  the  Bristol  meters  on  his  desk,  he  is  able  to  keep  close 
watch  of  conditions  and  make  changes  in  load  generation, 
voltage,  frequency,  gate  openings,  etc.,  in  order  to  obtain 
the  most  satisfactory  and  efficient  operation. 

The  real  value  of  a  system  operator  looms  up  under  ab¬ 
normal  or  trouble  conditions.  When  trouble  affects  the 
system  it  is  instantly  apparent  on  the  Bristol  voltmeters, 
and  if  on  the  high-tension  lines  the  telephone  bells  sound 
the  alarm.  The  system  operator  immediately  gets  into 
communication  with  the  station  affected  and  in  case  of 
transmission  line  trouble  learns  what  switches  have  opened 
and  then  if  possible  gives  orders  to  cut  over  to  duplicate 
lines.  The  faulty  line  receives  one  or  two  trials,  either  at 
full  voltage  or  by  bringing  the  voltage  up  slowly  on  sep¬ 
arate  generators.  If  the  short  or  trouble  still  shows  up  on 
the  line  ammeters,  the  line  is  cut  up  into  sections,  accord¬ 
ing  to  the  judgment  of  the  system  operator,  and  tried  until 
the  faulty  section  is  located.  Patrolmen  and  repair  men, 
who  are  on  constant  call,  then  receive  directions  for 
making  the  repairs.  In  the  case  of  trouble  on  the  city  dis- 
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tribution  system,  as,  for  instance,  where  a  feeder  will  not 
stay  in  owing  to  a  short  on  the  line,  it  is  inunediately  re¬ 
ported  and  turned  over  to  the  line  department,  which  looks 
after  the  repairing  of  the  line.  In  case  of  trouble  with 
the  underground  system,  the  system  operator  supervises  the 
locating  and  disconnecting  of  the  faulty  feeder  and  then 
notifies  the  underground  department,  whose  business  it  is 
to  repair  the  trouble.  In  case  of  trouble  of  a  serious 
nature,  the  heads  of  the  departments  affected  are  notified 
and  take  active  charge  of  the  situation. 

The  reverse  side  of  the  system  load  sheet  is  used  to 
record  all  note  of  trouble,  switching  or  anything  which 
has  to  do  with  the  operation  of  the  different  lines  or  plants. 
Each  day  a  curve  called  the  “system  curve  sheet’’  is  drawn 
up  from  the  one-half  hourly  readings ’taken  from  the  “sys¬ 
tem  load  sheet.”  On  the  curve  sheet  is  shown  the  load 
carried  by  each  generating  station,  the  Edison  system  load. 


K.W,  A.M.  Noon  P.M,  IC.W. 
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Fig.  15 — Load  Curves  of  the  Washington  Water  Power  Company. 

the  railway  load,  the  motor-generator  load,  the  total  al¬ 
ternating-current  generated  and  the  total  load,  drawn  in 
different  colored  inks,  in  order  to  differentiate  the  curves. 
At  the  top  of  the  sheet  a  rubber-stamped  form  is  filled  out 
giving  the  kilowatt-hours,  the  maximum  kw,  the  average 
kw  and  the  load-factor  for  each  plant  and  for  the  total 
load.  Immediately  below  this  form  information  regarding 
previous  peaks  is  given,  for  instance  on  the  total  load,  on 
the  Edison  system,  on  the  railway  system,  etc. 

Elsewhere  in  the  system  operator's  office  are  kept  reconls 
of  C«ur  d'Alene  Lake  elevations,  flow  of  the  river  in  sec¬ 
ond-feet,  kilowatt-hours  and  maximums  on  the  Edison  sys¬ 
tem,  kilowatt-hours  and  maximums  on  the  railway  system, 
kilowatt-hours  and  maximums  on  the  arc  system,  kilowatt- 
hours  and  maximums  on  the  total  system,  and  various  other 
records  pertaining  to  the  system  operator’s  office. 

A  card  index  is  kept  of  all  cases  of  trouble,  dates  of 
new  installations  of  apparatus,  changes  made,  relay  settings 


and  all  vital  points  of  information,  which  by  this  means 
may  be  rapidly  located. 

Since  the  installation  of  the  system  operator’s  office  in 
1908.  alterations  and  changes  have  been  made  as  the 
exigencies  demanded,  until  at  the  present  time  the  office 
has  become  very  well  organized  and  the  men  well  trained, 
which  fact  has  accounted  to  a  large  extent  for  the  quick¬ 
ness  with  which  service  is  re-established  after  an  interrup¬ 
tion  and  for  the  uniformly  good  service  rendered  by  the 
company. 

GENERAL  INFORMATION  ON  SYSTEM. 

As  a  matter  of  general  interest  the  curves  showing  the 
various  loads  on  a  single  day  and  mentioned  under  “system 
operation"  are  reproduced.  The  daily  load-factor  of  the 
system  averages  75  per  cent  and  has  gone  as  high  as  80 
per  cent.  The  annual  load-factor  for  the  year  ended  Dec. 
31,  iQii,  was  53.7  per  cent.  Of  special  interest  is  the 
kilowatt  hour  output  for  the  year  ended  March  31,  1912, 
showing  for  the  system  139.075,021  kw-hr. 

The  stations  of  the  company  are  operated  very  econom¬ 
ically  as  regards  labor  and  attendance.  The  Post  Ealls 
station  is  operated  by  eight  men,  including  the  foreman ; 
the  Little  I'alls  station  is  also  operated  by  eight  men,  and 
the  staff  at  Long  Lake  will  not  be  any  larger.  This  does 
not  mean  eight  men  on  a  shift,  but  eight  men  for  the  entire 
twenty-four  hours’  operation. 

'I'he  Washington  Water  Power  Company’s  staff  is  as 
follows:  President,  Mr.  D.  L.  Huntington;  first  vice- 
president,  Mr.  Henry  M.  Richards;  second  vice-president, 
Mr.  H.  L.  Bleecker;  general  manager.  Mr.  C.  S.  MacCalla; 
superintendent  of  light  and  power,  Mr.  J.  B.  Eisken ;  super¬ 
intendent  of  railways,  Mr.  R.  A.  Willson:  chief  drafts¬ 
man.  Mr.  C.  F.  Hhden ;  electrical  engineer,  Mr.  V.  H. 
Greisser :  mechanical  engineer.  Mr.  W.  H.  Fawcett:  super¬ 
intendents  of  construction,  Messrs.  A.  J.  Turner  and  h.  F. 
Griffin,  and  commercial  agent.  Mr.  M.  C.  Osborn. 


REPAIRING  26, 000- VOLT  TRANSMISSION  LINES  IN 
SERVICE. 


All  repairs  on  the  25,000-volt,  30-cycle,  three-phase  trans¬ 
mission  line  connecting  the  Cripple  Creek  gold-mining  dis¬ 
trict  with  Cfinon  City,  Col.,  where  the  Arkansas  X'alley 
iniblic-service  company’s  turbine  plant  is  Ux:ated,  are  han¬ 
dled  and  completed  with  perfect  impunity  while  the  line  is 
in  service.  Owing  to  Colorado’s  very  dry  atmosphere  and 
high  altitude,  a  lineman  standing  on  one  of  the  wooden 
line  poles  can  touch  and  hold  the  charged  conductors  with¬ 
out  danger  and  with  practically  no  sensation.  Such  work 
is  attempted,  of  course,  only  when  the  poles  themselves  are 
thoroughly  dry.  Even  a  few  minutes’  drizzle  of  rain  will 
render  the  wood  sufficiently  conducting  to  give  a  man  a 
bad  shock,  but  most  of  the  time  in  the  Canon  City  country 
the  poles  can  be  relied  upon  for  effective  insulation  for 
doing  this  work. 

Xo  gloves  or  insulated-handle  pliers  are  jiermitted  to 
be  used  when  repairing  this  25.000-volt  line.  Standing 
with  his  climbers  on  the  pole,  the  lineman,  after  first 
assuring  himself  that  his  own  body  is  clear  of  grounds, 
makes  the  initial  contact  with  the  wire  through  his  bare 
pliers,  receiving  the  spark  and  charging  current  on  the 
metal.  The  other  hand  is  next  laid  on  the  wire  and  held 
there  during  all  the  work,  thus  keeping  the  body  charged 
to  line  voltage.  When  the  job  is  finished  contact  is  again 
made  with  the  pliers,  the  free  hand  is  removed,  and  lastly 
the  pliers  are  taken  off,  drawing  the  spark  on  metal  as 
before.  Of  cour.se  a  tie  wire  or  any  metallic  object  can  be 
used  quite  as  well  as  the  pliers,  the  purpose  of  the  metal 
being  simply  to  avoid  sparks  entering  the  flesh  and  causing 
burns  or  blisters. 
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COMMUTATION. 

A  Discussion  of  Various  Theories  Relating  to  Commu¬ 
tation  and  Their  Practical  Application. 


By  F.  W.  Carter. 

IX  a  former  article*  the  author  discussed  the  question  of 
commutation  with  particular  reference  to  the  phe¬ 
nomena  occurring  near  the  end  of  the  commutation 
period  and  to  the  form  of  commutating  field  required  to 
reverse  the  current  with  uniform  density  over  the  contact 
surface  of  the  brush,  deducing  in  general  form  the  in¬ 
equality  whose  satisfaction  indicates  finite  current  density 
throughout  and  proving  the  effective  value  of  the  inductance 
t('  he  the  ratio  of  a  certain  determinant  to  its  chief  minor.* 
In  the  present  article  he  purposes  to  discuss  the  matter 
more  from  a  physical  standpoint — to  interpret  experience 
ill  comnnuation  by  the  light  of  the  results  obtained,  with 
a  particular  view  of  showing  their  relation  to  the  observed 
phenomena. 

It  is  perhaps  advisable  to  remark  at  the  outset  that  such 
mathematical  language  as  was  freely  used  in  the  former 
article  often  requires  to  be  mentally  interpreted,  as  ex¬ 
pressing  in  strictness  more  than  is  physically  possible  or 
actually  intended.  When  it  is  stated,  for  instance,  that  the 
current  density  under  certain  conditions  tends  to  become 
infinite  no  more  is  implied  than  that  as  the  final  state  is 


Fig.  1 — Approaching  End  of 
Commutation. 
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Fig.  2 — Commutation  Very 
Nearly  Complete. 


approached  the  current  density  continually  increases,  and 
at  an  increasing  rate.  It  will  invariably  be  found,  however, 
that  before  the  final  state  is  reached  the  underlying  assump¬ 
tions  cease  to  apply,  and  the  current  density  may  actually 
be  everywhere  quite  moderate,  although  increasing  as  indi¬ 
cated  by  theory,  so  long  as  the  primary  assumptions  remain 
substantially  true.  Thus,  taking  Fig.  i  as  representing  on  a 
large  scale  a  portion  of  a  brush  and  commutator  near  the 
end  of  the  commutation  period,  the  resistance  of  contact 
on  the  toe  segment  may  reasonably  be  taken  as  varying  as 
.r — the  amount  by  which  the  toe  overlaps  the  segment.  At 
a  little  later  time,  however,  when  the  commutator  has 
reached  the  position  shown  in  Fig.  2,  the  contact  resistance 
cannot  be  assumed  to  vary  in  this  manner,  and  equations 
that  are  sensibly  correct  under  the  conditions  of  Fig.  l  no 
longer  apply.  Some  such  development  should  be  looked  for 
whenever  mathematics  indicates  a  physically  impossible 
result. 

The  inecjuBlity, 


the  correct  calculation  of  which  was  discussed  in  the  for¬ 
mer  article,  is  here  presented  in  its  usual  form,*  which 
form,  however,  is  not  really  suitable  for  showing  the  nature 
of  the  elements  on  which  it  depends.  The  formula  is  de¬ 


'filcctrical  World,  ^Tarch  31,  1910. 

’This  result  was  obtained  independently  hy  M.  I.atour  and  published  a 
few  days  after  the  author’s  article  appeared.  See  Bulletin  de  la  Socictc 
Internationale  des  Electriciens,  April,  1910,  page  265. 

®Xote  that  L  is  here  used  for  the  effective  inductance  of  the  coil  about 
to  finish  commutation,  the  quantity  designated  by  A  the  former 
article,  whose  value  was  found  as  the  ratio  of  two  determinants. 


duced  from  conditions  obtaining  just  at  the  end  of  the 
commutation  period  and  should  not  therefore  contain 
factors,  such  as  the  total  contact  resistance  and  the  total 
time  of  commutation,  which  pertain  to  the  whole  reversal. 

However,  it  is  easy  to  express  the  inequality  in  terms  of 
more  appropriate  elements.  Taking  Ro  as  the  contact  re¬ 
sistance  per  unit  area,  v  as  the  peripheral  velocity  of  the 
commutator,  /  as  the  axial  length  of  the  contact  area  of  a 
row  of  brushes,  then,  since  vT  is  the  breadth  of  a  brush, 
RT  =  Ro-i-  vl,  and  the  inequalitv  can  be  written : 

vlL  <  Ro  (2) 

The  condition  of  natural  commutation  is  here  expressed  in 
terms  of  its  true  elements  and  is  shown  to  depend  on  the 
velocity  of  the  commutator,  the  final  axial  length  of  the 
contact  area,  the  effective  inductance  of  the  armature  coil 
and  the  specific  contact  resistance  of  the  brush. 

There  is  still  another  form  in  which  the  condition  can  be 
written,  a  form  which  elucidates  the  rule  employed  largely 
by  designers  of  commutating  machinery.  If,  as  is  custom¬ 
ary,  I  ^  jT  be  called  the  frequency  of  commutation  and 
2TtLI 2T  the  reactance  voltage — /  being  a  half  of  the 
current  collected — the  inecjuality  (i)  reduces  to: 

reactance  voltage  <  rMl 

TZ 

<  —  X  co’itact  drop  of  potential  (3) 

2 

The  reactance  voltage  is  frequently  calculated  in  more  or 
less  arbitrary  units,  for  comparative  purposes ;  the  above 
inequality  will,  however,  still  hold  good  if  an  appropriate 
constant  be  substituted  for  r.  ~  2.  The  rule  that  for  good 
commutation  the  reactance  voltage  should  not  exceed  a  cer¬ 
tain  amount  determined  by  experience  is,  therefore,  merely 
a  form  of  what  the  author  describes  as  the  condition  of 
natural  commutation. 

It  should  be  noted  that  the  contact  resistance  arising  in 
this  connection  is  not  the  resistance  as  usually  measured. 
The  voltage  drop  between  brush  and  commutator  at  prac¬ 
ticable  current  densities  may  be  conceived  as  made  up  of  a 
more  or  less  constant  ionization  voltage  and  a  true  resist¬ 
ance  voltage.  Only  the  latter  is  effective  in  this  connection. 
At  very  great  current  density,  assuming  no  new  effect  to 
come  in,  this  element  predominates,  so  that  the  resistance 
in  question  may,  as  in  the  former  article,  be  called  that  at 
very  great  current  density.  It  is.  however,  better  described 
in  mathematical  language  as  the  increment  of  contact  volt¬ 
age  per  unit  increment  of  contact  current  density,  or  as  the 
slope  of  the  current-voltage  curve  for  the  contact  surface. 
Its  value  for  well-bedded  carbon  brushes  seems  to  be  from 
0.005  ohm  to  0.015  ohm  per  square  inch  for  either  the 
positive  or  the  negative  brush,  depending  largely  on  the 
specific  resistance  of  the  material  and  the  peripheral  speed 
of  the  commutator. 

The  inequality  which  expresses  the  condition  of  natural 
commutation  merits  further  discussion,  for,  although  by 
itself  it  is  far  from  furnishing  a  decisive  test  of  satisfactory 
operation,  it  serves  well  as  a  starting  point  for  more  con¬ 
clusive  reasoning. 

Writing 

RT 

L  ~  * 

so  long  as  a  is  greater  than  unity  the  current  between  the 
toe  segment  and  the  brush,  near  the  end  of  commutation, 
approaches  the  form  c  =  Ax  where  A  is  a  constant  and  .r 
the  fraction  of  the  brush  width  (vT)  covered  by  the  toe 
segment.  The  current  density  tends  toward  the  limit 
Ax  ^h'Tx  or  A-^lvT,  a  constant.  Here  A  varies  in¬ 
versely  as  a  —  I  and  thus  tends  to  become  large  as  »  ap¬ 
proaches  unity.  The  principal  term  in  its  numerator  is  pro- 
liortional  to  the  resultant  field  in  which  reversal  takes  place, 
and  thus  A  can  be  made  anything  if  the  appropriate  com¬ 
mutating  field  be  provided.  The  power  dissipated  between 
toe  segment  and  brush  tends  toward  tT.  which 

is  ultimately  evanescent. 
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When,  however,  a  is  less  than  unity,  the  current  between 
the  toe  segment  and  the  brush  approaches  a  limit  of  the 
form  c  =  Ax°'  as  x  diminishes.  The  current  density  then 
varies  as  which  increases  indefinitely  as  x  decreases. 
The  power  dissipated  between  the  toe  segment  and  the 
brush  now  tends  toward  RoA^x^’^  ~  IvTx ;  that  is  to  say, 
it  varies  as  If,  therefore,  2a  is  greater  than  unity 

the  rate  at  which  energy  is  dissipated  under  the  toe  still 
tends  toward  zero  at  the  end  of  commutation.  There  ap¬ 
pears,  then,  no  reason  for  necessarily  expecting  trouble 
from  sparking  so  long  as  2a  is  greater  than  unity,  as 
sparking  is  certainly  impossible  without  expenditure  of 
power.  Unless  a  suitable  commutating  field  be  provided, 
however,  some  glowing  may  be  anticipated  at  the  toe  of  the 
brush,  due  to  high  current  density  in  this  region. 

It  would  seem,  then,  that  the  inequality  which  divides  the 
region  of  limited  current  density  from  that  of  indefinitely 
increasing  current  density  does  not  necessarily  divide  the 
regions  of  good  and  poor  commutation.  A  better  limiting 
criterion  is  suggested  by  the  above  reasoning,  which  makes 
the  inequality — expressed  in  the  forms  corresponding  to 
expressions  (i),  (2)  and  (3)  respectively — 

RT  i  ' 

vlL  <  2  Ro  (5) 

reactance  voltage  <  t:  X  contact  drop  of  potential  (6) 

For  these  days  of  exact  commutating  fields  the  above 
criterion  may  be  considered  on  the  conservative  side,  for, 
irrespective  of  the  fact  that  the  ordinary  calculation  of  L 
gives  a  result  somewhat  greater  than  its  true  value,  the 
axial  length  of  final  contact  in  (5)  is  certainly  not  greater 
and  may  be  less  than  the  axial  length  of  brush  surface, 
while  rounding  of  the  edge  of  the  brush  or  commutator 
segment  (see  Fig.  2)  tends  to  increase  Ro  at  the  end  of  the 
commutation  period. 

However,  to  return  to  the  above  chain  of  reasoning,  if 
2  a  is  less  than  unity  the  rate  of  discharge  of  energy  con¬ 
tinually  increases  as  the  end  of  the  commutation  period 
approaches,  and  the  criterion  of  sparklessness  must  now 
be  sought  in  the  total  amount  of  energy  remaining  to  be 
discharged  when  the  assumptions  underlying  the  reason¬ 
ing  no  longer  hold.  If  c  is  the  current  between  toe  seg¬ 
ment  and  brush  when  the  circuit  is  broken,  the  energy  in  the 
resulting  spark  is‘  ^Lc\  where  L  has  the  same  value  as 
before.  For  satisfactory  commutation  this  should  be  for 
every  reversal  less  than  some  quantity  marking  the  limit 
of  admissible  sparking. 

Where  every  coil  is  similarly  situated  on  the  armature 
and  similarly  treated  by  the  field — as  in  a  continuous-cur¬ 
rent  machine  having  one  coil  per  slot — it  is  practicable, 
while  the  commutator  is  smooth  and  true,  to  secure  spark¬ 
less  commutation  by  close  adjustment  of  commutating  field, 
even  when  the  condition  represented  in  expressions  (4),  (5) 
and  (6)  is  not  satisfied.  Whether  it  is  practicable  to  insure 
similar  wear  on  all  commutator  segments,  to  maintain  con¬ 
stant  trueness  of  commutator  and  uniform  condition  of 
brush  and  commutator  surface,  and  to  keep  the  correct 
commutating  field  at  all  times  and  at  all  loads,  the  author 
is  not  prepared  to  say,  but  inclines  to  the  opinion  that  it  is 
advisable,  even  at  considerable  sacrifice,  to  satisfy  the 
above  condition  of  sparklessness. 

Where  the  commutator  runs  at  high  peripheral  speed  a 
very  small  defect  suffices  to  produce  dissimilarity  in  the 
reversals.  Consider,  for  instance,  a  commutator  10  in.  in 
diameter  and  running  at  a  speed  of  3000  r.p.m.,  on  the 
surface  of  which  a  soft  bar  or  other  cause  has  resulted  in 
a  slight  flat.  Let  the  maximum  deviation  from  the  true 
circle  be  o.o<i2  in.  and  assume  this  maximum  to  be 
RT 

*l{  c  =  Am  yt/here  a  =  -J— ,  the  total  energy  remaining  to  be  dis¬ 
charged  is  _ 

te  =  p;?.  dx  =  .r»  »  >  dx  -  -r’  »  = 

though,  of  course,  the  result  is  much  more  general  than  this  reasoning. 


approached  and  left  in  a  smooth  and  gradual  manner  so 
that  at  ordinary  speeds  its  existence  would  hardly  be 
noticed.  Let  the  whole  area  affected  extend  for  15  deg.  on 
each  side  of  the  maximum  and  the  radius  of  the  commu¬ 
tator  between  — 15  deg  and  -h  15  deg.  be  represented,  in 
inches,  by 

r  =  5  —  0.001  ( I -f  cos  12  0)  (7) 

Fig.  3  represents  a  portion  of  the  commutator  with  the  flat 
magnified  about  2500  per  cent.®  Let  the  brush  be  capable 
of  radial  movement  only  and  assume  it  to  be  pressed  toward 
the  commutator  with  a  resultant  force  of  i  lb.  for  every 
ounce  of  brush  weight,  so  that  its  radial  acceleration  when 
free  is  sixteen  times  that  of  gravity,  or,  measured  outward: 
f  —  —  i6Xi2g  =  —  6170  in.  per  second  per  second  (8) 
The  angular  velocity  of  the  commutator  is 

—  =  100  71  =  314  (9) 

The  radial  velocity  of  a  point  kept  in  contact  with  the  com¬ 
mutator  over  the  flat  would  be 

dr  vy  •  A  dO 

=  o.ooi  X  12  sm  12  6 
dt  dt 

—  3-77  sin  12  0  inches  per-second  ( 10) 

The  radial  acceleration  of  such  a  point  would  be 

=  3-77  X  12  cos  12  0  — 

=  14,200  cos  12  0  in.  per  second  per  second  ( 1 1 ) 
When  the  point  P  (Figs.  3  and  4)  reaches  the  brush,  the 
latter  leaves  the  commutator,  as  its  acceleration  is  only 


Fig.  3 — Flat  on  Commutator. 

6170  in.  per  second  per  second  inward,  instead  of  14,200  in. 
per  second  per  second,  as  would  be  required  to  keep  it  in 
contact.  The  brush  returns  to  the  commutator  at  Q,  after 
an  interval  of  time  t  given  by  the  expression 

hft*  =  r  —  5  =  —  O.OOI  ( I  +  cos  12  0) 
or 

3085  f*  =  O.OOI  ( I  —  cos  3770  t)  (12) 

giving 

f  =  8  X  10  *  seconds  (13) 

The  brush,  therefore,  loses  contact  with  the  commutator 
for  an  angular  space  of  14X  deg.,  or  a  peripheral  space  of 
iJ4  in.  on  the  commutator  surface.  Its  radial  acceleration 
then  takes  the  value  determined  by  contact  with  the  com¬ 
mutator  surface  and  remains  at  this  as  far  as  the  point  R, 
where  this  acceleration  is  equal  to  /.  This  point,  at  which 
the  brush  again  leaves  the  commutator,  is  determined  by 
the  expressions 

14,200  cos  12  0  =  —  6170 
or 

cos  12  0  =  — 0.434 
or 

0  =  9.65  deg.  (14) 

At  R  the  radius  is  r  =  5  —  0.001  ( i  —  0.434)  =5  —  0.000566, 
and  the  radial  velocity  of  the  brush  is  3.77  sin  12  0  =  3.4  in. 
per  second.  The  brush,  having  lost  contact  at  R,  returns 
to  the  commutator  at  5",  after  an  interval  of  time  given  by: 

5  —  r  =  3At  +  hft* 


3085  t*  —  3.4  f  -f  0.000566  =  o 


giving 


f  =  9  X  10  seconds  ( 16) 

The  brush,  therefore,  loses  contact  on  this  occasion  for  an 

®In  Fig.  3,  r  =  5  —  0.025  (1  -|-  cos  12  0)  approximately. 
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angular  space  of  16.2  deg.  or  a  peripheral  space  of  1.4  in.  case  calculated),  and  accordingly  the  brushes  are  able  to 
on  the  commutator  surface.  The  path  described  by  the  collect  the  current  sparklessly.  At  the  auxiliary  com¬ 
end  of  the  brush  with  reference  to  the  commutator  is  mutator  the  current  to  be  dealt  with  is  small,  being  only 
shown,  with  the  flat  very  much  exaggerated,  in  Fig.  4.  An  the  defect  from  complete  reversal  by  the  commutating  field 
actual  brush  is,  of  course,  capable  of  small  motions  other  transferred  by  induction  to  the  auxiliary  winding.  Being 
than  in  a  radial  direction,  while  its  contact  with  the  com-  in  a  neutral  field,  there  is  of  course  no  power  behind  this 
mutator  is  not  properly  represented  by  a  fixed  point  on  current.  The  effective  inductance  of  the  auxiliary  coil  is 
the  contact  surface.  These  considerations,  however,  do  not  _ 


affect  the  general  conclusion  that  a  commutating  field 
adjusted  to  suit  a  normal  reversal  is  not  likely  to  suit  re¬ 
versals  about  a  flat  on  a  commutator.  It  seems  injudicious 
then  to  rely  entirely  on  an  exactly  adjusted  field  for  good 
commutation,  and  machines  designed  in  accordance  with 
this  principle,  although  operating  well  in  the  shops,  may 
be  found  to  develop  commutating  troubles  at  a  cumulative 
rate  after  a  period  of  service. 

If  a  machine  in  which  the  condition  of  sparklessness  is 
not  satisfied  be  loaded  at  various  speeds,  it  will  be  found 
that  below  a  certain  speed  some  latitude  is  permissible  in 
the  commutating  field,  while  above  this  speed  close  adjust¬ 
ment  is  necessary  for  sparkless  operation.  The  speed  at 
which  an  exactly  adjusted  commutating  field  becomes  nec¬ 
essary  doubtless  corresponds  with  the  limit  indicated  by  ex¬ 
pression  (5).  Below  this  speed  the  brushes  themselves 
tend  to  finish  the  reversal  sparklessly,  while  above  it  the 
reversal  is  controlled  by  the  field. 

The  advent  of  the  commutating  pole  has  so  greatly  re¬ 
duced  the  difficulties  of  commutation  that  the  minute  dis¬ 
cussion  of  the  action  of  the  brush  would  seem  to  be  regarded 
by  some  as  a  rather  useless  refinement.  However,  those 
who  have  to  deal  with  machines  in  which  high  reactance 
voltage  is  unavoidable  will  realize  the  importance  of  the 
matter  to  the  attainment  of  permanent  satisfaction. 

In  large  direct-current  turbo-generators  smooth-core  arma¬ 
tures  are  still  very  largely  employed,  for  as  v  (expression 
5)  is  necessarily  large  in  such  machines  and  \  is  limited 
by  the  current  to  be  collected,  the  inequality  can  be  satisfied 
only  by  reducing  L,  and  so  the  toothed  construction  of 
armature  becomes  inadmissible.  It  is  possible,  however,  by 
means  of  a  slight  complication  to  reduce  the  reactance 
voltage  to  very  small  dimensions  even  in  a  toothed  arma¬ 
ture.  The  greater  portion  of  the  reactance  voltage  can  be 
ascribed  to  the  magnetic  flux  which  passes  between  con¬ 
secutive  turns  separated  by  a  tooth.  The  remaining  flux 
due  to  an  armature  coil  is  for  the  most  part  rendered  in¬ 
effective  as  it  is  surrounded  by  short-circuited  conductors. 
If,  now,  a  short-circuited  conductor  be  arranged  to  sur¬ 
round  the  tooth,  the  flux  effective  in  causing  sparking  is 
reduced  practically  to  leakage  between  the  armature  coil 
and  this  conductor — a  very  small  amount.  A  suitable  ar¬ 
rangement  for  effecting  this  is  shown  diagrammatically  in 
Fig.  3.  Here  the  armature  coils  A  A  are  connected  in  the 
usual  manner  with  the  main  commutator  C,  at  which  cur¬ 
rent  is  collected  by  the  brushes  D.  .\n  auxiliary  winding 
B  B  B  D  passes  about  each  tooth  and  is  connected  with  an 
auxiliary  commutator  E  E  as  shown,  where  it  is  short- 
circuited  by  the  brushes  F  F  at  the  time  that  the  short- 
circuit  by  the  main  collecting  brushes  is  being  opened.* 

The  arrangement  described  above  may  be  said  to  separate 


Fig.  4 — Flat  on  Commutator  (Exaggerated),  Showing  Path  of 
Jumping  Brush. 

the  functions  of  current  collection  and  spark  suppression 
instead  of  combining  them  at  one  commutator.  For  the 
reversal  of  the  armature  current  the  effective  inductance  is 
reduced  to  a  small  fraction  of  its  value  when  unassisted  by 
the  auxiliary  winding  (less  than  10  per  cent  in  an  actual 

•This  is  practically  the  same  as  an  arrangement  devised  by  .\rmistead 
for  this  purpose.  See  British  Patent  No.  5146,  1904. 


Fig.  5 — Arrangement  for  Reducing  Reactance  Voltage. 

approximately  one-half  that  of  the  unassisted  main  coil,’ 
while  the  peripheral  velocity  (v)  of  the  commutator  will 
probably  not  e.xceed  one-half  that  of  the  main  commutator 
and  the  axial  length  (b)  of  a  row  of  brushes  need  not 
exceed  one-half  that  of  a  row  of  collecting  brushes.  There 
is,  therefore,  not  likely  to  be  difficulty  about  satisfying 
expression  (5)  at  the  auxiliary  commutator,  especially  as 
the  brushes  can  be  chosen  particularly  in  view  of  their 
value  in  suppressing  sparking,  their  current-collecting 
properties  not  being  required.  Moreover,  to  render  natural 
commutation  entirely  practicable,  the  toe  of  the  brush  can 
be  serrated,  which,  as  shown  in  the  former  article,  leads  to 
this  desirable  consummation. 


CURRENT  FORMS  IN  THE  COILS  OF  A 
SYNCHRONOUS  CONVERTER. 

By  J.  H.  Morecroft. 

GREAT  deal  has  been  written  on  the  question  of  the 
current  distribution  in  the  various  coils  of  a  syn¬ 
chronous  converter,  but  so  far  as  the  writer  knows  no 
experimental  results  have  been  obtained  to  verify  the  theo¬ 
retical  treatment.  Of  course,  the  theory  is  sound  and  com¬ 
plete  and  really  does  not  require  experimental  proof,  but  to 
the  student  who  is  not  yet  adept  in  the  handling  of  alter¬ 
nating-current  theory  and  skilled  at  drawing  proper  con¬ 
clusions  an  experimental  demonstration  of  the  idea  involved 
is  always  very  helpful. 

It  was  with  the  idea  of  obtaining  this  experimental  demon¬ 
stration  that  the  task  of  photographing  the  current  forms 
in  the  different  coils  of  a  small  rotary  was  undertaken. 
Unfortunately  the  only  machine  available  had  a  thirty-two- 
section  armature  winding  placed  in  sixteen  slots  so  that  it 
was  not  possible  to  run  the  test  three-phase.  I  hc  results 
given  in  the  accompanying  plates  were  obtained  when  run¬ 
ning  the  machine  as  a  single-phase  converter. 
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riie  machine  used  was  a  small  220-volt,  two  pole,  ring- 
wound  motor  equipped  with  two  narrow  rings  mounted  on 
the  inside  and  outside  ends  of  the  commutator  hut  insulated 
therefrom.  These  rings  were  connected  to  two  points  of 
the  armature  winding  180  deg.  apart  and  served  to  carry 
the  power  to  the  windings.  On  the  center  part  of  the  com¬ 
mutator  the  direct-current  brushes  made  contact.  On  the 
end  of  the  armature  shaft  opposite  to  the  commutator  were 
mounted  two  small  insulated  rings  which  by  suitable  taps 
could  be  connected  across  any  one  of  a  scries  of  resistances 
which  had  been  in.Kerted  in  the  different  coils  of  the  wind¬ 
ing.  'I'he  brush-bear¬ 
ings  on  these  two 
^  rings  were  connect- 

y  ed  to  the  oscillo- 

I  graph  vibrator. 

U  A  photograph  of 
^  the  machine  used 

is  given  in  Fig. 
I.  which  shows 
the  brush  rigging 
and  the  spools  of 
resistance  wire 
Fig.  1— Test  Motor.  mounted  on  the  end 

plate  of  the  arma¬ 
ture.  rile  resistors  (of  approximately  i  ohm  resistance  each ) 
were  put  in  only  sixteen  of  the  coils.  The  current  forms 
of  only  eight  of  thes-e  coils  are  given  here,  as  of  course  the 
other  eight  would  be  dujilicates  of  those  given.  The  coils 
were  numbered  consecutively,  coil  Xo.  l  being  ne.xt  to  one 
of  the  alternating-current  taps  and  coil  Xo.  8  being  adja¬ 
cent  to  the  opposite  alternating-current  tap.  Figs.  3,  4,  5 
and  6  give  the  current  forms  in  these  eight  coils.  When  they 
were  observed  the  macl.ine  was  carrying  its  full  load  of 
amps  at  240  volts.  All  of  the  curves  in  Figs.  3,  4,  5  and  6 
are  to  the  same  scale. 

It  is  a  well-known  fact  that  in  a  polyphase  synchronous 
converter  the  armature  reaction  is  a  constant  factor  (that 
is,  not  pulsating)  and  that  the  current  output  from  the 
direct-current  end  is  constant  and  not  a  pulsating  quantity, 
riiis  is  not  true  of  the  single-phase  converter.  There  is  a 
pulsating  armature  reaction  in  such  a  machine,  and  the  field 
is  thereby  made  to  pulsate,  with  the  result  that  the  emf  on 
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different  coils  of  the  armature  are  strikingly  similar  to  the 
curves  obtained  by  combining  the  theoretical  rectangular 
direct-current  output  with  the  sine-curve  current  input. 


Fig.  2 — Curves  Showing  Alternating-Current  Input  and  Non-Uni¬ 
form  Direct-Current  Output  of  a  Single- Phase  Converter. 

the  direct-current  end,  and  hence  the  current  output,  is  non- 
uniform.  This  idea  is  well  brought  out  by  the  curves  of 
I'ig.  2.  which  gives  the  current  input.  and  the  current 
output.  B.  to  the  same  scale. 

If  the  machine  had  too  per  cent  efficiency,  the  average 
value  of  the  direct-current  output  should  equal  one-half  of 
the  maximum  alternating-current  input.  It  is  evident  that 
this  is  not  the  case.  'I'he  rather  large  discrepancy  is  due  to 
the  low  efficiency  of  the  machine.  In  spite  of  the  fact  that 
ll;e  direct  current  is  pulsating  and  that  the  machine  used 
had  a  low  efficienev,  the  current  forms  obtained  from  the 


Figs.  3,  4,  5  and  6 — Current  Forms  In  Eight  Coils. 

The  machine  serves  also  for  studying  the  current  in  a 
coil  while  undergoing  commutation,  and  some  very  interest¬ 
ing  curves  have  been  obtained  to  illustrate  this  point. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


WHOLESALE  ENERGY  DISTRIBUTION  IN 
COLORADO 


The  Xorthern  Colorado  Power  Company  is  extending  its 
plan  of  wholesaling  energy  to  small  local  distribution  com¬ 
panies,  the  latter  securing  franchises  and  handling  retail 
sales  and  collections.  P>y  this  means  the  power  company 
secures  the  advantage  of  considerable  load  which  can  be 
ultimately  brought  by  proper  combination  with  irrigational 
development  to  a  reasonable  all-day  load-factor.  The  con¬ 
stant  warfare  against  the  large  corporation  is  avoided  and 
pleasant  relations  with  the  public  are  maintained.  In  an 
attempt  to  retain  a  retail  business  in  Longmont  against  a 
I)roposed  municipal  plant  the  load  of  the  company  at  this 
point  was  practically  lost  to  a  less  economical  and  reliable 
plant,  purely  owing  to  municipal  agitators. 


A  MOTOR  LOAD  IN  A  CEMETERY. 


Kven  the  most  optimistic  of  contract  agents,  exercising 
his  imagination  to  find  latent  new  business  in  unpromising 
fields,  would  hardly  view  a  cemetery  as  a  prospective  motor 
customer.  However,  the  Pueblo  (Col.)  Traction  &  Light¬ 
ing  Company  now  supplies  a  very  desirable  40-hp  motor 
load  in  one  of  the  local  burying  grounds  where  two  20-hp 
pump  units  are  installed  to  irrigate  and  sprinkle  the  50 
acres  of  lawns.  Pueblo  is  in  a  dry  country  where  the  rain¬ 
fall  alone  is  not  sufficient  to  grow  crops,  or  even  grass, 
without  irrigation  or  artificial  watering.  The  cemetery 
pumps  are  set  in  a  concrete  underground  vault,  from  which 
radiate  the  pipe  lines  to  sprinkler  and  hose  outlets  in  all 
parts  of  the  grounds.  The  motors  are  controlled  entirely 
from  the  superintendent's  office,  the  touch  of  a  button  being 
all  that  is  required  to  water  a  given  section  of  the  lawns. 
These  new  motor-driven  pumps  are,  of  course,  perfectly 
silent  in  operation,  in  marked  contrast  to  the  gas-engine- 
driven  pumps  first  used  there  without  success.  The  motor 
units  are  placed  out  of  sight  underground  and  their  opera¬ 
tion  would  not  disturb  funeral  ceremonies  held  within  a 
few  feet  of  the  concrete  pump  vault.  Incidentally,  by 
pumping  its  own  water  supply  the  cemetery  management 
is  netting  a  substantial  saving  over  the  cost  of  buying  water 
from  the  city. 


GETTING  CUSTOMERS  ACQUAINTED  WITH  THE 
PLANT. 


I'ew  customers  fully  realize  the  complexity  (»f  central- 
station  service,  the  investment  in  plant  and  equij)ment.  the 
size  of  the  coal  pile,  the  number  of  men  employed  about 
the  station  and  the  precautions  taken  to  insure  continuous 
operation  of  the  machines  so  that  there  shall  be  no  inter- 
motion  of  twenty-four-hour  service.  The  consumer  who  has 
once  visited  the  plant,  even  for  a  casual  inspection,  quickly 
comes  to  realize  that  running  an  electric  company  is  serious, 
hard  work,  and  he  is  likely  to  be  less  irritable  over  a 
slightlv  increased  bill  and  less  impatient  over  a  short  in¬ 
terruption  to  his  service. 

!Mr.  T.  E.  Johnson,  manager  of  the  Stamford  Gas  & 
Fdectric  Company,  of  Stamford,  Tex.,  makes  a  point  of 
encouraging  his  customers  to  visit  the  generating  station 
often  and  see  how  their  electrical  energy'  is  produced. 
While  visitors  are  always  welcome  at  the  station,  a  special 
occasion  is  made  of  New  Year’s  Eve,  when  from  500  to 


600  invitations  to  be  present  at  a  watch  party  at  the  plant 
are  sent  according  to  a  selected  mailing  list.  After  the 
guests  have  inspected  the  machines,  boilers,  etc.,  refresh¬ 
ments  are  served.  The  cost  of  the  engraved  invitations, 
ice  cream  and  cake,  etc.,  runs  from  $50  to  $75  each  year, 
but  Mr.  Johnson  considers  this  a  good  investment  in  view 
of  the  large  number  of  visitors  to  the  station  and  the  senti¬ 
ment  created.  Several  hundred  people  usually  attend  these 
power-plant  watch  parties,  including  in  the  number  a  large 
number  of  prospective  users  of  electricity.  Mr.  Johnson 
makes  another  point  of  maintaining  his  plant  and  e(iuip- 
ment  in  the  best  possible  condition,  and  at  the  time  of  the 
plant  parties  has  his  men  dressed  in  neat  uniforms.  These 
watch-night  receptions  have  been  held  with  successful  re¬ 
sults  at  Stamford  during  several  years. 


ELECTRICITY  TO  THE  RESCUE  IN  GAS-COOKING 
DEMONSTRATIONS. 


h'ifteen  hundred  of  the  leading  women  of  Oklahoma  City, 
Okla.,  have  taken  a  lively  interest  in  the  cooking  lectures 
recently  given  in  that  city  by  Mrs.  Helen  Armstrong  under 
the  auspices  of  the  Daily  Oklahoautn.  Natural  gas  is  gen¬ 
erally  used  for  cooking,  in  Oklahoma  City,  and  the  demon¬ 
strations  were  given  with  gas  ranges.  On  the  final  day 
of  the  course,  however,  when  it  was  planned  to  finish  up 
with  a  grand  demonstration  of  “paper-bag”  cookery,  the 
natural  gas  main  broke  90  miles  out  of  town,  and  fur 
twent\'-four  hours  all  the  gas  ranges  remained  cold.  Mr. 
Robert  C.  Leonard,  sales  agent  for  the  local  central  station, 
had  already  placed  an  exhibit  of  electric  cooking  devices  in 
a  booth  in  the  lecture  hall,  for  the  inspection  of  women 
attending  the  meetings,  and  when  the  “S.  O.  S.”  call  came 
from  the  woman  demonstrator  who  faced  an  audience  of 
1500  waiting  housewives  with  nothing  to  illustrate  her 
culinary  precepts,  Mr.  Leonard  promptly  offered  her  a 
Copeman  electric  fireless-cooker  range  which  was  on  e.x- 
hibition.  This  assistance  was  gladly  accepted,  and  the  last 
and  most  important  lesson  of  the  course  was  triumphantly 
completed  with  the  aid  of  electric  heat.  Many  of  the 
women  in  the  audience  were  quite  taken  with  the  electric¬ 
cooking  idea,  and  as  the  result  of  the  single  incident  the 
use  of  electric  devices  in  Oklahoma  City  received  quite  a 
boost. 

The  interruption  of  the  gas  supply  for  even  a  short  time 
worked  considerable  hardship  in  the  homes  of  the  city, 
although  those  housewives  who  were  provided  with  electric 
appliances  were  able  to  prepare  emergency  luncheons.  One 
consumer  reports  going  home  to  find  his  wife  cooking 
vegetables  and  meat  and  boiling  coffee  on  an  upturned 
electric  flatiron,  transferring  each  dish  as  done  to  an  elec¬ 
tric  heating  pad,  which  kept  it  warm  until  ready  to  serve. 


CREATING  REAL-ESTATE  VALUES  WITH 
ELECTRIC  LIGHT. 

A  new  office  building  erected  in  an  Ohio  citv  several 
years  ago  proved  difficult  to  fill  with  tenants.  .Mthough  in 
the  best  part  of  the  downtown  section,  the  tide  of  traffic 
passed  on  the  other  side  of  the  street  and  for  several 
months  the  new  storerooms  and  offices  stood  idle.  About 
this  time  the  central-station  company  was  moving  its  offices, 
and  its  contract  manager  suggested  that  his  new-business 
department  be  allowed  to  occupy  the  empty  corner  with  a 
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showroom  for  a  few  months.  He  offered  to  outline  the 
lower  two  stories  of  the  building  over  the  showroom  with 
tungsten  sign  lamps  and  explained  that  the  use  made  of  the 
rooms  for  demonstration  purposes  would  in  no  way  injure 
the  walls  or  change  the  layout  of  the  floor  space.  On  the 
other  hand,  he  pointed  out,  the  brilliant  display  would  at¬ 
tract  pedestrians  and  soon  make  this  side  of  the  street  as 
popular  as  the  other.  These  arguments  appealed  to  the 
owner,  who  recognized  that  he  had  nothing  to  lose  beyond 
the  rental  of  his  already  empty  storeroom,  and  he  agreed. 

Several  hundred  tungsten  lamps  outlining  the  lower  part 
of  the  building  soon  made  that  sidewalk  the  brightest 
stretch  of  illumination  in  the  city.  The  showroom  interior 
was  rendered  handsome  and  attractive  with  lighting  fix¬ 
tures  and  appliances.  Special  care  was  given  to  the  window 
displays.  The  company  had  been  paying  some  attention  to 
farm  service,  and  an  appropriate  exhibit  with  some  live 
pigs  attracted  crowds.  Later  a  poultry  display,  with  an 
electric  incubator  on  one  side  and  an  electric  oven  on  the 
other,  was  made  and  labeled  “Electric  from  Start  to  Finish.” 
The  public  became  interested  in  this  showroom,  and  that 
corner  never  afterward  lacked  for  popularity.  Tenants 
soon  began  to  fill  the  offices  upstairs  and  adjoining  the 
showrooms,  and  two  months  later,  as  the  result  of  a  flatter¬ 
ing  offer  from  a  far-sighted  merchant,  the  corner  room 
itself  was  rented  at  a  good  figure  and  the  new-business 
<iepartment  had  to  move  out.  Its  gain,  however,  was  sixty 
days’  use  of  one  of  the  best  corners  in  the  city  at  prac¬ 
tically  no  expense,  while  the  building  owner  profited  from 
the  conversion  of  an  idle  building  into  a  good  investment. 


BILLING  AND  RECEIPTING  WITH  POST  CARDS. 

The  Topeka  Edison  Company  makes  use  of  a  post  card 
form  for  billing  and  receipting  customers.  Attached  as  a 
part  of  the  original  card  before  it  is  sent  out  is  the  cus¬ 
tomer’s  stub,  which  is  removed  after  being  filled  in  and  is 
kept  at  the  cashier’s  desk  until  the  bill  is  paid.  The  cus¬ 
tomer’s  name  appears  only  on  the  address  side  of  the  post 
card,  the  back  being  occupied  with  the  items  of  the  state¬ 
ment.  If  the  customer  brings  in  his  bill  and  pays  in  per¬ 
son,  the  stub  is  first  referred  to  to  check  errors,  and  the 
statement  is  receipted  on  its  face.  If  payment  is  sent  in 


THE  METER-DIAL  PAPER  WEIGHT. 

On  the  counter  in  the  office  of  the  Amarillo  (Tex.) 
central  station  a  meter  dial  and  gear  train  is  used  as  a 
paper  weight.  By  actual  observation  nine  out  of  every  ten 
of  the  customers  who  come  in  to  pay  bills  or  make  com¬ 
plaints  pick  up  this  dial  and  toy  with  it  while  waiting  or 
transacting  their  business.  No  better  illustration  could  be 
given  of  the  simplicity  of  meter  parts,  and  the  consumer 
who  grasps  for  the  first  time  the  elementary  mechani.sm 
behind  the  white  enameled  surface  departs  with  a  new  idea 
of  the  simplicity  of  the  whole  instrument.  The  little  dial 
is  also  used  to  show  customers  how  to  read  meters,  as  well 
as  to  illustrate  how  errors  may  be  made  by  the  unpractised 
when  the  pointers  are  in  certain  positions. 


SALES  CREDIT  SCHEDULE  FOR  SOLICITORS 

In  most  new-business  organizations  complete  reports  are 
made  up  each  month  of  the  sales  closed  by  each  solicitor 
during  the  preceding  thirty  days.  The  methods  used  in 
compiling  some  of  these  reports,  however,  are  not  exactly 
fair  to  the  solicitors,  where  they  draw  no  distinction  be¬ 
tween  the  ordinary  contract  for  service  which  would  natu¬ 
rally  drift  into  the  office  and  those  more  difficult  contracts 
the  securing  of  which  calls  for  genuine  salesmanship. 
Where  such  a  practice  has  been  in  vogue  for  some  time 
there  may  result  a  tendency  for  the  solicitors  to  look  about 
for  the  “easy”  business,  neglecting  the  class  of  contracts 
for  which  the  new-business  department  is  intended. 

To  encourage  the  class  of  business  for  which  the  solicitor 
must  work  hardest,  and  incidentally  to  encourage  the  spirit 
of  friendly  rivalry  between  solicitors,  Mr.  R.  C.  Leonard, 
acting  new-business  manager  of  the  Oklahoma  Gas  &  Elec¬ 
tric  Company,  Oklahoma  City,  has  instituted  the  system 
about  to  be  described  for  keeping  a  record  of  the  work 
secured  during  each  month.  Credit  points  are  reckoned 
as  follows:  Transfer,  2  points;  addition,  5  points;  contract, 
5  points;  electrical  contract  displacing  gas,  gasoline,  oil  or 
acetylene,  15  points;  gas  contract  displacing  other  fuel,  15 
points;  piping  or  wiring  old  houses,  15  points;  electric  sign, 
20  points,  with  one  point  additional  for  each  ten  lamps  or 


PLEASE  BRING  BILL  WITH  YOU. _ 

PARTY  ADDRESSED  ON  OPPOSITE  SIDE 

To  THE  TOPEKA  EDISON  CO.,  Dr. 

STATEMENT  OF  METER*. 


SAVE  TIME. 


TOPEKA, 

KANSAS. 


Apr . 1912. 

Mar . .  1912- 


Oiffertnea  . . . .  X 


Grost.  •  $.. 


Delinquent, 


CUSTOMER'S  CREDIT  COUPON.  T.  E.  CO 


MO.  APR.  1912 


Post-Card  Form  for  Billing  and  Receipting. 


by  mail,  the  card  has  only  to  be  receipted  and  a  new  stamp 
affixed,  the  original  address  sufficing  to  return  the  card 
to  its  destination  and  so  saving  considerable  office  work. 


majority  fraction  thereof ;  highest  kw  load  connected  during 
month,  30  points. 

Mr.  Leonard  reports  that  this  system  of  keeping  records 


On  the  left  half  of  the  address  side  of  the  card  is  printed  has  more  than  met  his  best  expectations  in  encouraging 

a  full  statement  of  the  rates  for  service,  so  that  the  cus-  the  solicitors  to  obtain  the  business  that  is  hard  to  secure, 

tomer  can  refer  to  the  schedule  if  in  doubt  as  to  the  During  the  seven  weeks  this  system  has  been  in  operation 

correctness  of  his  bill.  the  three  solicitors,  in  addition  to  the  business  which  would 
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naturally  have  come  into  the  office  and  to  work  caused  by 
extensions,  have  succeeded  in  having  ninety-nine  old  houses 
either  wired  or  piped,  and  have  secured  one  hundred  con¬ 
tracts  for  displacing  other  forms  of  service.  This  has  been 
absolutely  without  any  additional  cost  to  the  company  in 
the  way  of  special  advertising  or  campaigning. 

The  solicitors  watch  with  great  interest  the  comparative 
figures  showing  their  records  from  day  to  day.  At  a  mo¬ 
ment’s  glance  any  one  can  determine  the  actual  standing 
of  each  man,  so  that  this  gives  a  splendid  basis  for  pro¬ 
motion.  The  system  is  also  very  flexible.  For  example, 
by  attaching  the  proper  number  of  credit  points  to  the 
various  classes  of  business,  the  manager  can  encourage  any 
particular  business  as  it  sees  fit. 


VOUCHER  SYSTEM  OF  BOOKKEEPING  FOR 
CENTRAL  STATIONS. 


On  account  of  its  accuracy  and  simplicity  of  application, 
the  voucher  system  of  bookkeeping  is  especially  adapted  to 
the  needs  of  the  small  central  station,  said  Mr.  C.  G. 
Edwards,  of  Albert  Lea,  Minn.,  in  discussing  the  subject 
of  accounting  before  the  Minnesota  Electrical  Association. 

The  books  in  use  with  this  system  at  Albert  Lea,  as  de¬ 
scribed  by  Mr.  Edwards,  comprise  a  two-column  ledger,  a 
cash  book,  customers’  ledger,  voucher  register,  meter 
readers’  books  and  stock  ledger,  besides  which  are  kept 
meter  and  transformer  records  and  engineers’  daily  re¬ 
ports.  The  last-named  consist  of  steam,  voltage  and 
water  charts  and  half-hourly  switchboard  meter  readings, 
and  are  footed  and  averaged  daily  by  the  office  staff,  keep¬ 
ing  the  management  in  close  touch  with  plant  operation. 

The  customers’  ledger  is  ruled  to  take  care  of  twelve 
months’  business,  the  names  being  alphabetically  arranged 
and  each  page  providing  for  about  thirty  customers,  en¬ 
tered  on  consecutively  numbered  lines.  Each  customer 
therefore  has  a  page  and  line  number,  which  is  borne  by 
all  statements,  making  it  easy  to  enter  and  refer  to 
accounts.  Following  the  customer’s  name  and  street  num¬ 
ber,  the  page  is  divided  into  twelve  columns,  headed 
“January,”  “February,”  etc.,  and  each  column  is  subdivided 
as  follows:  “Balance  Forward,”  “Electric  Light,”  “Power,’’ 
“Merchandise,”  “Rebates  and  Discounts,”  “.\mount  Paid,” 
and  “Date  When  Paid.” 

After  the  bills  have  been  made  out  from  the  meter  read¬ 
ings  taken  from  the  meter  books,  they  are  entered  under 
the  proper  columns  in  the  customers’  ledger,  and  then,  as 
paid,  the  amount  is  entered  under  “Amount  Paid,”  the 
amount  of  discount  being  entered  under  “Discounts.”  The 
form  of  customer’s  statement  recently  adopted  at  Albert 
Lea  includes  the  entire  monthly  account  in  one  statement, 
showing  not  only  the  current  month’s  meter  readings,  with 
places  for  both  light  and  power  readings,  gross  amounts 
and  discounts,  but  also  the  customer’s  balance  on  the  com¬ 
pany’s  books,  keeping  him  posted  monthly  as  to  whether 
he  has  obtained  proper  credit  for  amounts  previously  paid 
and  so  giving  him  a  complete  statement. 

Itemized  merchandise  and  other  statements  are  made  out 
on  separate  bills,  attached  to  the  main  statement,  on  whose 
face  only  the  total  amounts  are  entered.  The  reverse  side 
of  the  statement  carries  the  company’s  rules  and  rates. 
While  this  statement  has  been  in  use  but  a  short  time,  it 
has  not  only  lightened  billing  work  but  has  been  the  cause 
of  many  favorable  comments  from  customers. 

A"s  nearly  as  possible,  all  meters  are  read  on  the  same  day 
each  month.  When  customers  are  not  found  at  home  re¬ 
turn  postal  cards  are  left  requesting  them  to  mark  on  the 
printed  dials  the  positions  of  the  hands  on  their  meters. 
This  plan  is  found  to  save  much  time  in  going  back  over 
the  meter  routes. 

Shortly  after  the  first  day  of  each  month  the  columns  of 


the  customers’  ledger  are  added,  giving  the  total  amount  of 
sales,  discounts  and  receipts  for  the  preceding  month,  out¬ 
side  of  cash  merchandise  sales,  of  which  a  separate  blotter 
is  kept.  These  accounts  are  then  transferred  to  their 
proper  place  on  journal  entry  blanks  for  entry  in  the  ledger. 

As  all  items  in  the  ledger  are  total  and  as  there  occur 
various  items  during  the  month  for  ledger  entry,  a  journal 
entry  blank  is  used,  ruled  with  debit  and  credit  columns 
in  which  the  items  are  entered,  and  they  can  then  be 
totaled  for  entry  in  the  ledger. 

The  journal  entry  covering  totals  from  the  customers’ 
ledger  would  therefore  be  headed  as  to  sales : 

Ur.  Accounts  Receivable.  Cr.  Light  Sales 

Power  Sales. 

Mdse.  Sales. 

Discounts  would  be  entered  as  a  credit  to  “accounts  re¬ 
ceivable,”  and  the  “total  paid”  as  a  debit  to  “cash”  and  as  a 
credit  to  “accounts  receivable.” 

All  outstanding  bills  against  the  company  are  each  month 
inclosed  in  vouchers,  or  classification  blanks,  ruled  on  one 
side  so  that  there  can  be  “written  in”  all  items  of  the  state¬ 
ment  in  case  the  latter  should  become  detached  from  the 
voucher.  On  the  other  side,  besides  the  headings  “To 
Whom  Issued,”  “Month,”  “Total  Amount,”  “Check  No.” 
and  “Bank,”  there  is  a  heading  “Classification,”  under 
which  is  entered  the  heading  of  the  account  in  the  voucher 
register  under  which  it  is  to  be  entered. 

Attached  to  this  voucher  is  fastened  not  only  the  state¬ 
ment  itself  as  received,  but  also  all  shipping  bills  and  any 
other  matter  pertaining  to  it,  thus  making  of  it  a  complete 
record  of  the  transaction. 

The  voucher  register  in  which  these  vouchers  are  now 
entered,  and  which  is  the  book  of  record  of  all  invoices  that 
have  been  first  approved  by  the  management,  is  ruled  thus; 

To  VV'hom  Issued .  Number  of  Voucher .  Total  .\mount . 

_  Date  Paid . 

General  Expense  -Vccount — Salaries,  Kent,  Insurance,  Taxes,  Office  Ex¬ 
pense,  General  Expense,  Soliciting  New  Business,  .Vdvertising,  Con- 
missions. 

Operating  Account — Engine  Room,  Boiler  Room. 

Operating  Maintenance — Workshop  Supplies  and  Expenses,  Miscellaneous 
Station  Expense,  Repairs  to  Engines,  Dynamos,  Boilers,  Belts  and 
Shafting,  Pumps  and  Blowers,  Piping,  Electrical  Apparatus. 
Distribution  Accounts — Incandescent  Lamp  Renewals,  Arc-Lamp  Expense, 
Meter  Expenses,  Carbons,  Transformer  Repairs,  Pole  Line  Repairs, 
Curb  Light  Expense. 

Property  and  Construction  .Accounts — Furniture  and  Fixtures,  Steam  Ma¬ 
chinery,  Electiical  .-Apparatus,  Electrical  Conductors,  .Meters,  Trans¬ 
formers,  .Arc  Lamps,  Belts  and  Shafting,  Steam,  Water  and  Blast, 
Pipirp'  Tno's  ,^n'^  Imiilements,  Installation,  Curb  Light  Construc¬ 
tion,  Hot-VA'ater  Construction,  Merchandise  in  Stock. 

About  the  tenth  of  the  month,  at  the  same  time  the  cus¬ 
tomers’  ledger  is  footed,  and  after  all  accounts  are  col¬ 
lected.  vouchered,  classified  and  entered  under  their  proper 
headings  in  the  voucher  register,  the  latter  register  is 
totaled,  and  by  means  of  journal  entry  blanks  the  totals  are 
made  ready  to  put  under  proper  ledger  accounts. 

The  total  amount  of  voucher  register  is  now  entered  as 
a  credit  under  “accounts  payable.”  Entering  as  a  debit  the 
amount  from  the  cash  book  of  vouchers  paid  during  the 
month  gives  as  the  difference  the  amount  owed. 

Cash  merchandise  sales  are  carried  separately,  being 
footed  at  the  end  of  the  month  and  by  means  of  a  journal 
entry  credited  to  “merchandise  in  stock”  and  debited  under 
“accounts  receivable.” 

From  the  balances  now  at  hand  from  the  customers’ 
ledger,  voucher  register,  cash  book  and  journal  entries  the 
monthly  statement  is  then  made  up.  This  presents  not  only 
a  trial  balance,  but  is  also  made  a  comparative  statement 
of  the  current  month  and  the  same  month  the  year  before, 
the  total  business  of  the  year  to  date  being  also  compared 
with  the  same  number  of  months  of  the  previous  year. 

For  footing  accounts,  as  well  as  footing  engineers’  re¬ 
ports  and  work  of  that  character,  use  is  made  of  an  adding 
machine  in  conjunction  with  a  cash  register.  This  gives 
not  only  totals  of  the  days’  and  months’  business  but  re¬ 
ceipts  the  customers’  statement,  giving  the  number  of  the 
clerk  giving  the  receipt,  the  date,  amount  and  for  what 
paid,  reducing  office  work  to  a  minimum. 
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Wiring  and  Illumination 

HOUSTON’S  OVERHEAD  UNDERGROUND  CABLES. 

rile  umlerf'rouiKl  feeders  leaving  the  generating  station 
of  the  Houston  (Tex.)  Lighting  &  Power  Company  are 
carried  for  a  distance  of  240  ft.  over  a  reinforced-concrete 
bridge  structure  spanning  a  ravine  near  the  plant.  The 
run  comprises  forty-nine  3/4*>”-  Camp  ducts,  laid  seven 


should  be  located  as  near  as  feasible  to  the  ceiling,  and  the 
wire  ends  left  after  connecting  should  never  be  twisted 
around  the  supporting  pipe  above  the  joint.  (See  Fig.  2.) 
Flexible  tubing  is  required  on  the  wires  in  knob  and  tube 
work  and  it  should  extend  below  the  joint.  The  code 
requires  that  the  pipe  above  the  joint  be  protected  with  in- 


Cnm^py 

Insulator.' 


Insulating 

Joint. 


Fig.  2 — insulating  Joint  for  a  Combination  Fixture. 


sulating  tubing,  which  may  be  either  a  heavy  wrapping  of 
tape  or  circular  loom. 

fixtures  can  be  supported  in  frame  buildings  by  the 
method  of  Fig.  3.  A  wooden  strip  or  cleat  should  be 
fastened  just  above  the  lath  during  the  construction  of  the 


Under;ground- Cable  Ducts  at  Houston,  Tex.,  Carried  on  Concrete 

Piers. 

wide  and  seven  high,  and  rests  on  a  continuous  reinforced- 
concrete  heam  supported  at  i6-ft.  intervals  by  fifteen  con¬ 
crete  piers.  Several  of  these  piers  are  from  20  ft.  to  25  ft. 
in  height.  The  floor  heam  is  5  in.  thick  at  the  piers  and  is 
increased  to  8  in.  at  the  span  centers,  obtaining  truss 
strengthening  by  putting  the  reinforcing  steel  in  tension. 
On  its  sides  and  bottom  the  duct  run  is  covered  with  a 
4-in.  concrete  coating  as  shown.  I'rom  the  tops  of  the 
banks  on  each  side  of  the  ravine  concrete  manholes  open 
into  the  cable  ducts.  This  unique  bit  of  “overhead  under¬ 
ground”  construction  has  caused  interested  comment  among 
engineering  visitors  to  the  Houston  company's  plant  and 
illustrates  a  method  of  handling  subway  structures  where 
these  must  perforce  rise  above  the  surface  for  a  short 
distance. 


Fig.  3 — Electric  Fixture 
Support. 


.  \  Screw 

\  p — Hook 

Insulating 
Joint  .  1 


Fixture 
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Fig.  4 — Support  for  a 
Heavy  Fixture. 


building  to  take  the  screws  to  hold  a  canopy  block.  The 
wooden  canopy  block  supports,  with  wooden  screws,  the 
fixture  crowfoot  and  insulates  the  canopy  from  the  ceiling. 
.\  .screw  hook  turning  into  a  joist  (Fig.  4)  can  be  used  for 
sustaining  heavy  fixtures  in  frame  buildings.  special 


INSULATING  AND  SUPPORTING  FIXTURES. 

P>Y  R.  11.  Croxi.x. 

Insulating  joints  are  used  to  insulate  fi.xtures  from 
grounded  jiarts  of  a  building.  The  wiring  spaces  within 
fixtures  are  so  confined  that  grounds  are  very  liable  to 
f)ccur  in  them.  If  the  fixture  is  insulated  from  the  grounded 


luKuliition. 
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1  For  Combination  Fi.xtures.  II  For  Electroliers. 

Fig.  1 — Insulating  Joints. 

j'arts,  one  ground  within  it  is  not  liable  to  do  harm.  I'ig.  1 
shows  some  insulating  joints.  That  at  I  is  used  for  com¬ 
bination  gas  and  electric  fixtures.  It  has  a  hole  through 
it  to  permit  the  passage  of  gas.  That  shown  at  II  is  for 
electroliers  and  has  no  hole  through  it. 

In  insulating  combination  fixtures  the  insulating  joint 


Iron  Strip 


Insulating 

Joint 


Fig.  5 — Support  from  a  Fireproof  Celling. 

insulating  joint  having  an  eye  is  inserted  in  the  fixture 
stem  to  insulate  the  fixture  from  the  ceiling,  or  a  chan¬ 
delier  loop  can  be  used  on  a  regular  insulating  joint.  In 
fireproof  buildings  where  fixtures  must  be  erected  after 
the  building  is  completed  an  iron  strap  (Fig.  5)  held  to 
the  surface  of  the  ceiling  with  a  couple  of  toggle  bolts  can 
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be  utilized  for  supporting  a  fixture.  A  pipe  or  conduit 
nipple  turning  into  a  threaded  hole  in  the  strap  takes  the 
weight  of  the  fixture. 

Fixture  canopies  can  be  insulated  from  ceilings  and  walls 
with  commercial  canopy  insulators,  of  which  there  are 
many  forms  on  the  market.  Canopies  are  usually  supplied 


Fig.  6 — Fiber-Ring  insulator. 
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Fig.  7 — Bug  Insulator. 
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already  fitted  with  insulating  rings  by  the  fixture  manufac¬ 
turers.  Where  canopy  insulators  must  be  “homemade”  the 
method  of  Fig.  6  or  that  of  Fig.  7  may  be  followed.  In 
I'ig.  6  a  ring  of  fiber  formed  from  the  sheet  material  is 
bent  to  fit  the  interior  of  the  canopy  and  is  held  therein  with 
wires  or  small  rivets.  The  ring  should  extend  about  in. 
above  the  top  edge  of  the  canopy.  Another  canopy  in¬ 
sulator.  sometimes  termed  a  “bug”  insulator,  can  be  sawed 
from  block  fiber,  as  shown  in  Fig.  7.  The  upper  edge  of 
the  canopy  rests  in  a  slot  sawed  in  the  “bug.”  At  least 
three  such  insulators  should  be  used  for  every  canopy.  A 
small  nail  or  wire  driven  through  a  hole  in  the  insulator 
and  one  in  the  canopy  holds  each  “bug”  in  position. 


LIGHTING  LARGE  ASSEMBLY  ROOMS. 


By  Albert  Scheible. 

While  much  has  been  written  as  to  the  choice  and  design 
of  lighting  units  for  use  in  particular  instances  where  as¬ 
sembly  rooms  were  to  be  lighted,  the  general  problems  in¬ 
volved  by  such  halls  have  not  often  been  treated  in  their 
broader  aspects.  It  is,  therefore,  doubly  pleasing  to  note 
the  way  in  which  this  cjuestion  of  assembly-room  lighting 
was  presented  before  the  recent  International  Congress  for 
Indoor  Hygiene  at  Dresden  by  Director  Meng  of  the  local 
city  electric  light  works.  Instead  of  trying  to  map  out  the 
lighting  methods  suitable  for  different  arrangements  of 
halls,  the  speaker  endeavored  to  set  up  a  series  of  ideals 
toward  which  the  lighting  should  aim,  regardless  of  the 
illuminant  employed. 

These  ideals,  presented  in  the  form  of  seven  rules  or 
tenets,  serve  so  admirably  as  standards  for  comparing  the 
advantages  and  disadvantages  of  gas  and  electricity  that 
they  deserve  both  a  wide  publicity  and  a  cheerful  study  on 
the  part  of  all  interested  in  hygienic  lighting.  Indeed,  a 
proper  scrutiny  of  Director  iMeng's  tenets  may  emphasize 
some  of  the  distinctions  between  gas  fighting  and  electric 
lighting  which  ought  to  be  more  widely  known,  as  in  the 
case  of  his  first  general  rule:  (i)  “The  illumination  shall 
be  such  as  to  give  a  highly  diffused  light,  avoiding  both 
bright  areas  and  dark  spots.” 

With  the  older  methods,  in  which  most  of  the  lighting 
was  effected  by  direct  rays  from  the  lamp  and  in  which  a 
comparatively  small  portion  of  the  light  was  diffused  and 
redistributed  by  the  walls  and  ceilings,  gas  burners  com¬ 
plied  with  this  rule  about  as  well  as  incandescent  electric 
lamps.  However,  the  indirect  and  semi-indirect  lighting 
methods  which  have  gained  in  vogue  during  the  past  few 
years  have  shifted  the  balance  in  favor  of  the  distribution 
from  walls  and  ceilings,  thereby  making  it  imperative  that 
these  should  be  kept  free  from  dust,  soot  or  other  deposits. 
The  introduction  of  enameled  steel  ceiling  plates  over  gas¬ 
light  units  and  the  persistence  with  which  some  gas  com¬ 
panies  have  been  arguing  against  the  use  of  indirect  light¬ 


ing  fixtures  imply  that  gas  lamps  are  at  a  disadvantage  in 
this  regard.  Incidentally,  attention  is  also  called  to  the 
part  which  the  deposits  of  dust  or  soot  play  in  marring  the 
beauty  of  walls  and  ceilings.  To  guard  against  such  dis¬ 
figuration  it  might  be  well  to  add  a  new  tenet :  “The  light¬ 
ing  shall  not  soil  the  walls  and  ceilings,  nor  shall  it  inter¬ 
fere  with  the  artistic  effects  obtained  by  the  coloring  or 
gilding  of  the  same." 

The  second  and  third  rules  laid  down  by  Director  Meng 
seem  to  be  equally  well  met  by  Welsbach  burners  and  tung¬ 
sten  lamps:  (2)  “The  illumination,  except  in  so  far  as  it 
relates  to  festival  or  decorative  lighting,  shall  not  be  more 
intense  than  necessary,  iii  order  that  it  shall  not  tax  eyes 
which  already  have  been  tired  by  daylight.”  (3)  “But  the 
illumination  shall  be  of  such  intensity  that  a  normal  eye 
can  clearly  discern  the  objects  in  the  room  even  at  the  dis¬ 
tances  occurring  in  the  same." 

However,  it  is  only  when  judged  by  these  two  tenets  (out 
of  seven  or  more )  that  gas  stands  on  a  par,  for  the  experi¬ 
enced  (lerman  continues:  (4)  "The  lighting  shall  avoid  all 
glare;  particularly  shall  there  be  no  separate  iK>ints  of  light 
at  the  height  of  the  common  or  necessary  line  of  view  to 
make  a  persistent  impression  on  the  same  point  of  the  retina 
of  the  eye.” 

Here  we  immediately  strike  the  difference,  as  gas  lamps 
are  not  easily  controlled  when  placed  beyond  the  reach  of  a 
person  standing  on  the  ground.  Consequently,  part  of  the 
gas  lamps  used  in  assembly  rooms  are  usually  placed  within 
the  line  of  vision,  while  allowing  the  corresponding  lamps  to 
be  installed  at  any  desired  distance  from  the  controlling 
switches — a  distinction  pointed  out  by  Herr  Meng  himself 
in  his  fifth  rule:  (5)  “The  lighting  shall  be  easily  turned 
on  and  off,  both  in  whole  or  in  part.” 

The  sixth  precept  touches  a  point  which  the  gas  advocates 
have  often  tried  to  get  around,  but  which  persists  in  pre¬ 
senting  itself:  (6)  “The  lighting  shall  neither  pollute  nor 
overheat  the  air  of  the  assembly  room.”  That  any  heat 
generated  by  the  lamps  is  particularly  undesirable  in  a 
crowded  room  where  the  body  warmth  of  those  present  al¬ 
ready  increases  the  temperature  of  the  room  should  hardly 
permit  of  argument.  Of  course,  the  heat  of  the  lamps,  or 
at  least  a  portion  of  it,  can  sometimes  be  used  for  causing 
a  suction  in  special  flues  and  therefore  improving  the  ven¬ 
tilation.  But  whether  such  a  special  ventilation  really  justi¬ 
fies  the  air  deterioration  which  makes  it  necessary  is  another 
question,  it  being  doubtful  if  the  best  results  can  be  obtained 
by  making  the  ventilation  partly  a  function  of  the  lighting, 
or  whether  the  plans  for  proper  lighting  should  involve  an 
added  outlay  for  ventilating  ducts.  In  view  of  recent  ten¬ 
dencies  in  gas  lighting,  this  sixth  requirement  might  be  im¬ 
proved  by  adding:  “Xor  shall  the  lighting  require  a  special 
ventilating  system  to  overcome  its  effect  on  the  air  of  the 
room.” 

The  last  of  the  seven  German  tenets  is  also  interesting: 
(7)  “The  illumination  shall  be  free  from  fluctuations  in  the 
intensity  of  the  lighting,  as  free  as  possible  from  dis¬ 
turbances,  and  without  danger  for  those  in  the  assembly 
room.” 

In  years  gone  by,  when  voltages  often  showed  a  5  per 
cent  variation  during  the  course  of  an  evening,  and  when 
the  protection  of  circuits  against  outages  by  lightning  or 
grounds  was  very  crude,  the  first  two  parts  of  this  rule 
could  not  have  been  met  by  many  electric-light  circuits.  But 
that  day  is  over,  and  in  nearly  all  central-station  practice 
the  voltage  fluctuation  (and  the  corresp>onding  change  in 
candle-power  of  the  lamps)  is  negligible  compared  with  the 
flickering  of  gas  lamps  due  to  the  great  variations  in  gas 
pressure  at  various  times  of  the  day  and  evening.  The  other 
part  of  the  rule,  namely,  that  referring  to  the  endangering 
of  human  life,  would  rarely  come  into  play  in  assembly 
rooms,  although  it  is  conceivable  that  the  gas  supply  might 
be  turned  off  and  on  while  the  room  was  occupied  and  that 
a  serious  explosion  might  occur  in  the  endeavor  to  light  it 
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again.  Mut  by  far  the  greater  danger  is  met  in  dwellings, 
where  a  blowing  out  of  the  gas  by  drafts  from  open  win¬ 
dows  is  not  uncommon  and  where  such  an  extinguishing  of 
the  gas  may  easily  lea(^  to  asphyxiation  as  well  as  explosions. 
All  told,  the  requirements  laid  down  by  Director  Meng 
offer  an  effective  method  of  showing  how  fundamentally 
superior  electricity  is  to  gas  for  indoor  lighting,  and  per¬ 
haps  it  is  high  time  for  the  electrical  fraternity  to  acquaint 
the  general  public  with  such  simple  rules  for  comparing  the 
desirability  of  lighting  systems. 


RECENT  TELEPHONE  PATENTS. 


DISPATCH  APPARATUS. 

\\  here  telephone  dispatching  is  in  use  with  selective 
calling  apparatus  the  way  stations  are  usually  called  in¬ 
dividually.  It  may,  however,  be  desirable  to  signal  all 
simultaneously.  This  is  the  case  if  it  is  desired  to  send  out 
over  the  line  standard  time  signals  so  that  all  clocks  may  be 
adjusted.  A  bridging  signal  responsive  to  reversed  impulses 
will  serve  the  purpose  and  may  be  caused  to  follow  the  im¬ 
pulses  in  such  a  way  as  to  reproduce  observatory  time  sig¬ 
nals.  This  is  the  method  used  in  a  system  providing  this 
feature  patented  by  Mr.  E.  R.  Gill,  of  Yonkers,  N.  Y. 

A  second  patent  granted  to  this  same  inventor  describes 
a  dispatch  circuit  system.  The  telegraph  and  selector  con¬ 
trol  relays  are  included  in  series  with  the  line.  The  line 
is  grounded  at  each  end  through  a  retardation  coil.  Each 
relay  is  bridged  by  a  high  non-inductive  resistance  and  a 
condenser.  The  telephone  apparatus  proper  is  connected 
only  during  actual  conversation.  It  is  legged  off  to  ground 
whenever  the  hook  switch  rises  to  its  top  limit.  Telephone 
conversation  is,  therefore,  over  a  grounded  circuit. 

The  patent  granted  to  Mr.  S.  L.  Van  Akin,  Jr.,  of  Liver¬ 
pool,  N.  Y.,  describes  a  set  of  instruments  designed  for  a 
dispatch  line.  An  L-shaped  tube  is  mounted  so  that  it  may 
swing  about  a  vertical  axis  through  its  short  arm.  The 
end  of  the  long  arm  carries  a  second  tubular  arm,  to  the 
top  of  w'hich  the  receiver  is  connected  and  to  the  lower  end 
of  which  the  transmitter  is  connected.  The  short  arm 
swings  about  a  horizontal  axis  near  the  transmitter.  The 
wiring  is  concealed  within  the  tubes  at  the  base  of  the 
vertical  arm.  Where  the  set  is  arranged  to  swing,  an  ar¬ 
rangement  of  rings  and  brushes  is  provided  so  as  to  avoid 
any  twisting  of  the  conductors.  This  also  provides  for 
switching  the  circuits  as  the  arm  is  swung  from  the  normal 
mid  position  to  the  position  of  use. 


Letters  to  the  Editors 


DIGGING  POST  HOLES  WITH  DYNAMITE. 


To  the  Editors  of  Electrical  Ji'orld: 

Sirs: — In  reference  to  the  report  in  your  issue  of  June  8 
on  the  digging  of  post  holes  with  dynamite  in  Marion. 
Ind.,  it  may  be  of  interest  that  a  very  similar  method  was 
used  by  the  writer  as  far  back  as  the  summer  of  1902  for 
pole  holes  on  the  grounds  of  the  Virginia  Polytechnic  Insti¬ 
tute. 

The  process  used  was  to  open  the  top  of  the  hole  about 
a  foot  deep  with  a  round-point  shovel  and  drive  a  steel  rod 
down  to  within  about  6  in.  of  the  desired  depth  of  hole, 
pull  out  the  rod,  put  in  a  stick  of  dynamite  and  tamp  the 
hole  with  clay  or  fill  with  sand.  The  result  on  firing  the 
charge  was  all  that  could  be  desired,  usually  blowing  the 
earth  entirely  out  of  the  hole  in  the  shape  of  a  plug  which 
fell  to  pieces  around  the  hole. 


It  was  found  to  be  good  practice  to  measure  from  the  top 
of  the  ground  to  the  top  of  the  cartridge,  remembering  the 
distance,  so  that  in  case  of  failure  to  fire  the  rod  could  be 
driven  down  to  within  about  6  in.  of  the  cartridge  and  a 
“pop”  shot,  about  one-fourth  of  a  stick  of  dynamite,  used 
to  fire  it  on  second  trial.  This  method  proved  satisfactory 
in  putting  holes  through  pavements  of  various  kinds  as 
well  as  ordinary  earth.  Five-foot  holes  were  the  rule  with 
us,  and  the  earth  was  usually  a  stiff  clay  with  about  a  foot 
of  loam  on  top.  For  deeper  holes,  7  ft.  to  8  ft.,  the  top 
was  excavated  for  from  1.5  ft.  to  2  ft.,  the  results  being 
satisfactory. 

With  the  cartridge  well  tamped  no  “spooning”  was  nec¬ 
essary.  Often  a  “borrow”  had  to  be  dug  to  obtain  earth 
to  tamp  the  pole.  It  was  found  that  poles  set  in  dynamited 
holes  stood  up  better  than  those  set  in  holes  dug  in  the 
usual  manner,  probably  because  the  explosion  compacted 
the  earth.  The  experience  of  the  writer  indicates  even 
lower  cost  results  than  those  reported  in  your  recent  issue. 

Blacksburg,  I’a.  Claudius  Lee. 


INDUCTION  MOTOR  WIRING. 


To  the  Editors  of  Electrical  World: 

Sirs  : — 1  was  very  much  interested  in  an  article  in  your 
issue  of  May  25  under  the  heading  of  “Induction  Motor 
Wiring,”  stating  the  sizes  of  wire  which  are  necessary  for 
the  different  sizes  of  motors  of  220  volts  and  440  volts. 
This  is  a  point  on  which  I  believe  all  people  with  the  excep¬ 
tion  of  the  boards  of  fire  underwriters  and  wire  manufac¬ 
turers  feel  pretty  strongly.  The  idea  of  putting  in  a  cable 
which  is  several  times  as  large  as  is  required  to  carry  the 
current,  adding  to  the  cost  of  the  motor  this  extra  invest¬ 
ment,  which  in  a  great  many  cases  exceeds  the  cost  of  the 
motor,  always  seems  to  me  not  only  downright  foolishness 
but  in  a  great  many  cases  out-and-out  robbery.  The  case 
cited  in  which  No.  4-0  cable  is  used  on  a  loo-hp,  440-volt, 
three-phase  motor  is  a  good  case  in  point.  The  actual 
current  that  this  machine  will  use  as  an  average  will  be 
under  100  amp  per  wire.  If  the  wire  is  inclosed  in  conduit 
so  as  to  keep  the  heat  in  it  as  much  as  possible,  there  will 
be  a  temperature  rise  in  the  wire  of  approximately  deg. 
Fahr.,  which  I  think  will  in  no  wise  harm  it  to  such  an 
extent  that  it  wdll  deteriorate  before  more  wire  can  be 
manufactured.  The  fact  that  from  the  nature  of  an  induc¬ 
tion  motor  a  considerable  amount  of  current  has  to  be  used 
in  starting — a  current  which  if  continued  for  any  length 
of  time  would  burn  the  motor  up — is  no  reason  that  I  can 
see  why  the  wiring  should  be  made  of  such  size  that  it 
will  carry  this  overload  continuously. 

In  order  to  get  back  to  the  case  of  the  loo-hp  motor 
again,  the  circuit  will  pass  in  this  particular  case  from  a 
No,  4-0  cable,  which  can  carry  safely  325  amp  according  to 
the  underwriters  and  when  carrying  325  amp  has  a  tempera¬ 
ture  rise  so  small  that  it  cannot  be  detected,  to  a  No.  6  wire 
in  the  machine  itself.  Now,  it  may  be  that  a  No,  4-0  cable 
stretched  in  insulators,  or  as  is  usually  done  in  iron  conduit, 
is  a  much  greater  hazard  than  the  No.  6  wire  carrying  the 
same  current  in  a  motor  which  is  generally  oil-soaked  and 
subject  to  no  protection  whatever  from  the  outside;  but, 
at  least,  we  are  led  to  believe  that  from  a  common  sense 
point  of  view  this  supposition  is  “tommyrot.”  The  whole 
thing  is  as  inconsistent  as  it  would  be  to  lead  a  pup  with  a 
log  chain. 

I  should  be  very  glad  indeed  to  have  the  views  of  others 
on  this  proposition  and  to  learn  just  why  it  is  that  such  in¬ 
consistencies  as  this  continue  to  be  the  standing  joke  of 
the  electrical  industry  and  force  the  electric  motor  user  to 
pay  for  wiring  which  is  in  no  way  better  or  safer  than 
wiring  which  can  be  supplied  at  a  very  much  less  cost. 

Cleveland,  Ohio.  J.  F.  Lincoln, 


June  29,  1912. 
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Generators,  Motors  and  Transformers. 

Commutation. — D.  Robertson. — After  describing  the 
methods  already  in  use,  the  author  explains  a  way  in  which 
the  oscillograph  can  be  applied  to  show'  the  internal  currents 
in  an  armature  without  cutting  one  of  the  main  coils.  Rec¬ 
ords  are  given  illustrating  various  points  about  commuta¬ 
tion.  He  also  urges  the  insertion  of  the  indicating  coil  dur¬ 
ing  construction  as  a  matter  of  course  in  ail  large  machines 
or  those  working  near  the  limits  of  good  commutation. — 
London  Electrician,  June  7,  1912. 

Characteristic  Curz'es  of  Synchronous  Motors. — K.  Si¬ 
mons. — The  author  shows  how  the  characteristic  curves  of 
synchronous  motors  may  be  plotted  in  a  very  simple  way  by 
making  use  of  Reuschle’s  signation  method  (signierungs- 
prinzip).  The  feature  of  this  method  is  to  determine  the 
portions  of  the  area  on  which  the  curves  are  to  be  plotted  on 
which  points  of  the  desired  curve  cannot  be  situated.  These 
impossible  districts  are  found  by  taking  into  consideration 
the  sign  of  the  coefficients  of  the  equations  of  the  curve. 
This  method,  together  with  the  determination  of  the  asymp¬ 
totes  and  of  a  few  points  of  the  curve,  gives  the  whole 
curves  with  a  high  degree  of  accuracy. — Elck.  Zeit.,  May  30, 
1912. 

Lamps  and  Lighting. 

Changes  in  Metallie  Filaments  During  Use. — F.  J.  Bris- 
LEE. — An  illustrated  description  of  an  investigation  of  the 
microstructure  of  metallic  filaments  and  the  changes  which 
they  undergo  w’hile  incandescent.  Illustrations  of  the 
structure  before  use  and  after  use  are  given,  and  it  is  shown 
that  after  use  both  drawn  and  extruded  (sintered)  fila¬ 
ments  become  entirely  crystalline  and  there  seems  to  be 
practically  no  difference  in  strength  betw'een  the  two.  On 
purely  theoretical  grounds  the  advantage  of  a  drawn  fila¬ 
ment  over  an  extruded  one  is  the  rate  at  which  the  crystalli¬ 
zation  will  take  place  in  the  tw’o  wires.  It  has  been  shown 
that  the  rate  of  crystallization  depends  upon  the  size  of  the 
crystallization  nuclei ;  hence  the  drawn  filament,  having 
smaller  cry.stallization  nuclei,  should  crystallize  more  slow'ly 
than  an  extruded  filament  which  has  relatively  large  nuclei. 
Further,  it  may  be  that  traces  of  gases  are  given  off  during 
the  running  of  the  lamp,  and  this  may  accelerate  the 
changes,  the  gas  acting  as  a  catalyst,  or  they  may  be  due 
to  the  alternate  formation  and  decomposition  of  a  com¬ 
pound  between  the  gas  and  metal.  When  the  crystallization 
has  once  taken  place  there  seems  to  be  no  difference  in 
strength  between  the  drawn  and  the  extruded  filaments. 
The  possible  net  gains  in  favor  of  the  drawn  filaments  are 
increased  strength  of  wire,  which  assists  in  manufacture 
and  reduces  breakages  during  handling  and  transit,  and  the 
longer  time  required  for  the  drawn  filament  to  reach  the 
extremely  brittle  crystalline  state.  This  latter  gain  does 
not  seem  to  be  obtained,  at  any  rate  on  alternating-current 
circuits.  The  reason  for  this  is  not  evident,  and  for  its 
elucidation  further  investigation  is  required. — London 
Electrician,  May  31,  1912. 

Condensers  in  Series  with  Metallic-Filament  Lamps. — 
W.  Ashton. — A  paper  read  before  the  (British)  Institu¬ 
tion  of  Electrical  Engineers.  The  author  describes  recent 
developments  in  the  use  of  low-voltage  metallic-filament 
lamps  in  series  with  condensers  on  alternating-current 
circuits.  An  important  improvement  has  been  made  in  the 
process  of  manufacturing  condensers  of  tinfoil  paper  im¬ 
pregnated  with  paraffin,  whereby  the  condenser  is  rendered 
much  more  suitable  for  use  on  lighting  circuits.  The  new 
process  consists  essentially  in  the  immersion  of  the  con¬ 
denser  roll  in  melted  paraffin  wax  after  vacuum  impregna¬ 


tion  and  the  subjection  of  the  wax  to  high  mechanical  pres¬ 
sure  during  the  process  of  cooling.  The  pressure  is  from 
I  ton  to  2  tons  per  square  inch,  and  it  is  important  to  note 
that  while  the  pressure  is  maintained  on  the  paraffin,  the 
condenser  itself  is  not  pressed  upon  in  such  a  manner  as 
will  flatten  or  otherwise  distort  its  shape.  The  pressure  is 
maintained  until  the  paraffin  is  cooled  and  set.  The  author 
gives  an  account  of  measurements  of  the  dielectric  losses  in 
such  condensers  and  discusses  in  detail  the  series  system 
and  the  parallel  system  of  using  condensers  in  connection 
with  metallic-filament  lamps,  both  of  which  have  already 
been  described  in  detail  in  the  Digest.  Certain  advantages 
of  the  condenser  in  preventing  “overshoot”  and  in  cheapen¬ 
ing  the  wiring  of  small  houses  are  dealt  with,  and  the 
effect  on  the  power-factor  of  public  supply  systems  of  the 
extensive  use  of  condensers  is  also  considered.  In  the 
discussion  which  followed  W.  R.  Rawlings  thought  that  the 
condensers  are  too  large  for  use  for  domestic  purposes.  A 
5-mf  condenser  is  2.5  in.  by  2.5  in.  by  6  in.,  which  is  too 
large  for  ordinary  applications  to  lamps.  In  his  reply  the 
author  said  that  the  size  depends  entirely  on  the  factor  of 
safety  which  is  considered  necessary.  The  condensers  in 
use  at  present  were  tested  at  1000  volts  for  use  on  circuits 
up  to  250  volts.  By  reducing  the  straining  emf  to  300  it 
would  be  possible  to  reduce  the  dimensions  to  about  one- 
quarter  of  their  present  values.  It  is  not  considered  ad¬ 
visable,  however,  to  reduce  the  factor  of  safety  because  it 
is  realized  that  in  order  to  extend  the  use  of  condensers 
an  absolutely  reliable  article  must  be  offered.  He  did  not 
think  the  reduction  of  the  dimensions  of  such  importance 
as  was  assumed,  as  the  condenser  can  generally  be  put  in 
such  a  position  that  its  dimensions  are  relatively  unim¬ 
portant. — London  Electrician,  May  24,  1912. 

Disposition  of  Metallic  Filaments  in  Lamp  Bulbs. — A 
note  on  a  recent  British  patent  (27,388,  May  23,  1912)  of 
R.  Jahoda  &  Elektrische  Gliihlampenfabrik  “Watt,”  Scharf, 
Loti  &  Latzko.  A  lamp  to  emit  light  uniformly  in  all  lateral 
directions  as  well  as  downwardly  is  made  with  the  upper 
and  lower  arms  radiating  from  the  stem  at  right  angles  to 
one  another.  Each  contains  hooks  for  the  reception  of  the 
filament.  The  resulting  disposition  of  the  mounted  filament 
is  as  a  warped  surface  which  secures  the  effect  sought.  For 
winding  long  lengths  of  filament  and  at  the  same  time  to 
keep  the  cross-arms  short,  a  double  row  of  hooks  may  be 
used,  when  two  warped  surfaces  are  obtained. — London 
Elec.  Eng’ing,  May  30,  1912. 

Tungsten  Lamps. — An  article  by  H.  A.  Hussey  on  series 
tungsten  lamps  for  street  lighting  and  another  article  by 
G.  P.  Scholl  giving  a  review  of  technical  advances  made  in 
the  last  few  years  in  the  construction  of  large  and  small 
tungsten  lamps  and  of  tungsten  lamps  for  special  purposes. 
— Elec.  Journal,  June,  1912. 

Flame- Arc  Lamps. — An  article  by  W.  P.  Hurley  and  C.  B. 
Padon  on  street  lighting  by  metallic  flame-arc  lamps  and  an 
article  by  C.  E.  Stephens  on  the  long-burning  inclosed 
flame-arc  lamp  with  diagrams  of  its  mechanism. — Elec. 
Journal,  June,  1912. 

Reflectors  for  Street  Lighting. — L.  Bloch. — An  illus¬ 
trated  translation  of  his  recent  German  paper  in  which  the 
author  considers  the  question  of  the  most  suitable  shape  for 
the  reflector  to  be  used  with  metallic  filaments  for  street 
lighting  and  shows  that  the  parabolic  reflector  gives  the  best 
results.  The  question  of  the  most  suitable  height  at  which 
to  suspend  the  lamps  is  also  considered,  and  this  height  is 
shown  to  depend  on  the  candle-power  of  the  lamps  in  ques¬ 
tion. — London  Electrician,  May  31,  1912. 

Train  Lighting  in  Austria. — E.  Bach. — An  illustrated  ac- 
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count  of  the  results  obtained  with  electric  train  lighting  on 
the  Emperor  Ferdinand  Xorthern  Railroad.  Electric  train 
lighting  was  introduced  on  this  road  in  1S92,  a  pure-storage 
battery  system  being  first  used.  In  1904  this  was  supple¬ 
mented  by  a  mixed  system  with  storage  battery  and  axle- 
driven  dynamo,  the  Dick  single-storage  battery  system  be¬ 
ing  employed.  This  is  described  in  considerable  detail. — 
Hick.  u.  Mascli.  (\’ienna),  May  26,  1912. 

(ieneration.  Transmission  and  Distribution. 

(Jas  I'crsiis  Stcmn. — Some  comparative  figures  on  the  cost 
of  gas  and  steam-power  plants,  given  by  Carr  as  the  mean 
of  the  cost  in  a  large  number  of  small  and  medium-size 
stations,  i'he  figures  cover  the  cost  of  the  installation, 
comprising  both  machinery  and  buildings,  in  dollars  per 
kilowatt  rating; 


Below  500  Kw. 

From  500  Kw.  ; 
to  1000  Kw.  ! 

From  1000  Kw. 
to  2OO0  Kw 

Steam  . 

$275.00 

S189.00 

S147.40 

Gas . 

...  j  200.00 

167.00 

152.40 

'Idle  mean  cost  of  ojieration  per  kw-hr.  sold  is  1.58  cents 
for  municipal  producer  gas  plants.  1.36  cents  for  “ordinary” 
producer  gas  plants  and  2.34  cents  for  steam  plants.  I'hese 
figures  do  not  include  interest,  taxes,  executive  direction, 
insurance.  When  these  are  included  the  cost  per  kilowatt- 
hour  sold  is  2.6  cents  for  municipal  producer  gas  plants  and 
3.26  cents  for  steam  plants ;  the  corresponding  figure  for 
"ordinary"  producer  gas  plants  is  "unknown.”  Coal  is  fig¬ 
ured  at  $2.52  in  municipal  stations. — luj  Revue  Eh  c.,  May 

24.  191-’. 

Diesel  En^^iue. — \\Tlli.\m  J.  U.  Sowtek. — A  paper  read 
before  the  Dublin  section  of  the  (British)  Institution  of 
1-dectrical  Engineers  on  the  Diesel  engine  from  the  user’s 
standpoint.  Although  the  Diesel  engine  has  considerable 
advantages,  first-class  attention  is  necessary  to  secure  reli¬ 
ability.  Idle  choice  of  a  suitable  grade  of  oil  is  important. 
Owing  to  the  high  compression  which  must  be  maintained 
it  is  necessary  to  keep  the  valves  quite  tight.  The  inter¬ 
cooler  drain  must  he  blown  down  at  regular  intervals,  say 
every  half  hour,  particularly  in  damp  weather.  The  air- 
storage  receivers  are  provided  with  siphons  and  drains  and 
must  be  drained  every  day.  Finally,  the  causes  of  defective 
starting  are  discussed,  namely  (i)  low  compression,  (2) 
defect  in  oil  pump  or  oil  supply,  and  (3)  incorrect  adjust¬ 
ment  of  fuel,  air  or  exhaust  valves. — London  Eh  ctrician. 
May  31.  I()I2. 

Electric  Motors  iu  the  Texti'e  Industry. — O.  Rein'H.\rdt. 
— The  conclusion  of  his  illustrated  paper  on  the  use  of  elec¬ 
tric  motors  in  the  textile  industry,  with  special  reference  to 
individual  motor  drive. — Elek.  u.  Mascli.  (\*ienna).  May  26, 
iqi2. 

Electric  Motors  in  Quarries. — P.  X.  II.vrriso.v. — An  illus¬ 
trated  article  on  the  electric  operation  of  limestone  quarries 
and  crusher  plants  with  data  on  energy  consumption  from 
actual  operation  in  three  (piarries. — Elec.  Journal,  June, 
1912. 

French  Water-Rozeers. — H.  Bresso.v. — An  article  giving 
statistical  data,  with  map.  on  water-powers  in  the  Garonne 
River  district  in  I'rance. — La  Rci  ue  Elec.,  May  24,  1912. 

Traction. 

Electrification  of  Main-Line  Railroads. — William  J. 
C'l  ARK. — .\  Franklin  Institute  paper  reviewing  the  present 
situation.  It  is  emphasized  that  conditions  of  no  two  rail¬ 
ways  are  identical.  Electrification  of  each  or  all  requires 
careful  engineering  consideration.  The  adoption  of  electric 
traction  is  principally  dependent  upon  the  financial  results 
attainable  therefrom.  It  is  difficult  to  define  exactly  a 
main-line  railroad.  “Railroading”  is  “railroading,”  no  mat¬ 
ter  by  what  motive  power  it  is  accomplished.  The  small 


unit  is  an  important  factor  in  perfecting  railroad  transpor¬ 
tation  methods.  The  comparatively  high  capitalization  of 
street  and  electric  railways  is  not  entirely  attributable  to 
electric  traction.  The  financial  results  obtained  from  elec¬ 
tric  operation  of  all  kinds  and  types  of  railways  justify  its 
more  general  adoption  by  the  steam  railroads.  Political 
and  governmental  agitation  is  principally  responsible  for 
.\merica  not  having  made  greater  advancement  in  this  last- 
named  direction. — Journal  Franklin  Inst.,  June,  1912. 

Direct-Current  Mountain  Raiheay. — An  illustrated  de¬ 
scription  of  the  direct-current  railway  from  Bia.sca  to 
.\c(juarossa  in  Switzerland.  The  maximum  grade  is  3.5 
per  cent,  the  mean  grade  is  1.7  per  cent.  'I'he  voltage  of 
the  trolley  wire  is  1200.  the  direct  current  being  obtained 
from  a  substation  from  three-phase  currents. — Seine,  ic. 
Bauzeitun^,  \'ol.  58,  1911,  pages  223  and  233;  abstracted  in 
Elek.  Zeit.,  May  30,  1912. 

Bilisburyh. — G.  Sciii.mi’KF. — .\n  illustrated  article  on  the 
proposition  of  providing  rapid  transit  for  Pittsburgh  on 
the  basis  of  the  proposition  of  B.  J.  Arnold. — Elek.  Zeit.. 
.May  30,  1912. 

Installations,  Systems  and  Appliances. 

A  Xeie  Energy  Rate  teith  Boie.  r-Liniiting  Deidce. — II.  S, 
IJ.ATFiELi). — Elat  rates  have  become  more  and  more  popular 
in  conjunction  with  a  power-limiting  device,  but  on  special 
occasions  consumers  want  to  use  a  greater  amount  of  power 
than  they  are  permitted  to  do.  I'o  accommodate  them  the 
central  station  of  Bremen  permits  them  to  apply  to  the 
station  for  short-circuiting  the  power-limiting  device  on  a 
certain  evening  for  a  payment  of  50  cents.  'I'he  author  has 
devised  a  prepayment  apparatus  which  serves  the  same 
purpose;  that  is.  when  a  certain  piece  of  money  is  thrown 
into  the  apjiaratus  the  power-limiting  device  is  automatically 
short-circuited  for  a  number  of  hours.  'I'he  feature  of  the 
apparatus  is  the  omission  of  any  complicated  mechanism,  no 
clockwork  being  used  at  all.  When  the  coin  is  thrown  in. 
the  power-limiting  device  is  short-circuited  and  the  heat 
developed  in  a  resistance  wire  evaporates  a  certain  quan¬ 
tity  of  mercury.  I'his  quantity  of  mercury  is  chosen  accord¬ 
ing  to  the  number  of  hours  for  which  the  limiting  device 
is  to  be  short-circuited.  When  it  is  all  evaporated  a  contact 
is  broken  and  the  power-limiting  device  is  thereby  auto¬ 
matically  again  connected  to  the  circuit. — Elek.  Zeit.,  May 
30.  1912. 

Wires,  Wiring  and  Conduits. 

Rating  of  Cables. — J,  W'ag.ner. — .\n  article  in  which  the 
author  compares  the  new  rules  of  the  (British)  Institution 
of  bdectrical  Engineers  on  the  rating  of  cables  with  the 
rules  of  the  German  .\ssociation  of  Electrical  Engineers 
and  shows  in  what  respects  both  are  unsatisfactory,  with 
suggestions  of  improvements. — London  Electrical  Rez'ieze, 
June  7.  1912. 

Copper-Clad  Iron  Wire. — Some  notes  on  the  manufacture 
of  copper-clad  iron  wires,  their  physical  constants  and  uses. 
— London  Electrical  Rez'icie,  June  7,  1912. 

Electrophysics  and  Magnetism. 

Action  of  Ultra-Violet  Light  on  Chlorine. — A.  B.  Lui>- 
LAM. —  I'he  action  of  ultra-violet  light  upon  many  elements 
causes  them  to  eject  electrons,  and  the  more  electropositive 
the  element  the  more  easily  is  the  electron  ejected.  I'he 
author  has  made  extended  experiments  with  chlorine,  which 
is  of  particular  interest  as  it  is  the  most  electronegative 
element.  I'he  author’s  experiments  show  that  under  the 
influence  of  ultra-violet  light  very  little  ionization  is  pro¬ 
duced,  even  in  ordinary  air,  by  light  of  wave-lengths  longer 
than  200  ULU..  Pure  dry  air  is  not  greatly  ionized  by  wave¬ 
lengths  longer  than  180510.,  but  with  shorter  wave-lengths 
the  ionization  is  considerable.  'I'he  addition  of  a  trace  of 
water  vapor  to  air  enormously  increases  the  amount  of 
ionization.  The  addition  of  very  small  quantities  of  chlorine 
to  ordinary  air  increases  the  amount  of  ionization,  but  with 
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more  chlorine  the  reverse  takes  place.  Pure  chlorine  is 
not  ionized  appreciably.  Pure  chlorine  does  not  form 
condensation  nuclei.  Chlorine  in  considerable  quantity  de¬ 
stroys  the  ions  and  the  nuclei  otherwise  formed  in  air. 

1  hese  results  point  to  the  fact  that  the  atom  of  chlorine 
does  not  easily  lose  an  electron,  and  this  is  what  might  be 
expected  from  its  electronegative  character. — Fhil.  Mag., 
May,  1912. 

Kinetic  Theory  of  Matter  and  Atomic  Theory  of  Elec¬ 
tricity. — R.  A.  Millikan. — A  sketch  of  the  gradual  exten¬ 
sion  and  evolution  of  our  knowledge  by  which  the  kinetic 
theory  of  matter  and  atomic  theory  of  electricity  have  now 
been  so  firmly  established  as  to  make  it  sure  that  they  will 
never  cease  to  be  the  cornerstones  of  physical  science. — 
Pop.  Science  Monthly,  May,  1912. 

Units,  Measurements  and  Instruments. 

Location  of  Icebergs  by  Resistance  Thermometry. — H.  T. 
Baknes. — .An  abstract  of  a  lecture  held  before  the  Royal 
Institution  in  London.  The  author  indorsed  Pettersson's 
theory  that  ice  melting  in  the  sea  caused  three  currents  to 
be  set  up,  the  cold  sea  water  falling,  the  warmer  sea  water 
melting  the  ice  and  taking  its  place,  and  fresh  water  from 
the  melted  ice  rising  on  the  surface  around  it  but  not  mix¬ 
ing  with  the  salt  water.  Scientific  advantage  might  be 
taken  of  this  last  phenomenon  and  the  presence  of  fresher 
water  be  indicated  by  altered  electrical  conductivity.  The 
“ice  blink”  and  other  signs  of  an  iceberg’s  approach  are 
more  interesting  than  precise,  and  temperature  changes  in 
the  sea  have  not  hitherto  been  reliable  owing  to  the  crude 
methods  of  reading  in  vogue.  But  Pettersson’s  theory  that 
some  temperature  effect  would  be  produced  by  currents  of 
fresh  water  from  the  melted  ice  suggested  the  idea  of  a 
recording  microthermometer.  .An  instrument  was  required 
which  should  be  sensitive  enough  to  record  a  variation  of 
temperature  of  a  thousandth  of  a  degree  as  easily  as  an 
ordinary  thermometer  would  record  a  variation  of*  2  deg. 
.After  many  attempts  and  failures,  the  author  succeeded  in 
evolving  a  form  of  electrical  resistance  microthermometer 
which  would  register  variations  otherwise  entirely  over¬ 
looked  and  would  indicate  the  presence  of  an  iceberg  at  a 
distance  of  half  a  mile.  The  thermometer  itself  was  fitted 
in  a  special  iron  cylinder  attached  to  a  guy  rope  for  im¬ 
mersion  in  about  5  ft.  of  water  and  connected  by  wires  to 
the  recording  instrument  on  deck.  .A  portable  form  of 
galvanometer  of  somewhat  special  construction  was  em¬ 
ployed.  and  its  clock  mechanism  was  so  arranged  that  it 
would  work  anywhere  and,  indeed,  worked  better  when  there 
was  vibration,  the  vibration  destroying  any  false  balance. 
The  recording  instrument  contained  a  chart  mounted  on 
cylinders,  on  which  a  pen  recorded  the  temperature.  .A 
series  of  microthermometric  charts,  some  made  in  the  North 
.Atlantic  only  a  month  ago.  showed  how  changes  of  tem¬ 
perature  denoted  the  presence  of  icebergs.  The  character¬ 
istic  changes  and  the  rate  at  which  they  took  place  were 
more  significant  than  the  temperature  itself.  Generally 
there  was  a  rise  as  a  ship  drew  near  a  berg,  followed  by 
a  sharp  fall,  and  a  rise  after  the  berg  had  been  passed. 
The  first  rise  was  probably  due  to  absorption  of  the  sun’s 
heat  by  fresh  water  from  the  berg.  .According  to  one  chart, 
this  iceberg  effect  was  observable  even  in  water  at  a  depth 
of  16  ft.  below  the  surface. — London  Elec.  Review,  June  7, 
1912. 

Hot-Wire  Ammeter. — .A.  H.  Taylor. — .An  illustrated  de¬ 
scription  of  a  compensating,  linear-scale,  hot-wire  ammeter. 
Therlo  wire  is  used  and  the  sagging  of  a  wire  spanned  be¬ 
tween  .two  supports  is  utilized  to  rotate  a  mirror  or  deflect 
a  needle  as  the  case  may  be.  The  currents  to  be  compared 
are  carried  through  two  widely  separated  and  highly  in¬ 
sulated  circuits,  so  that  the  ammeter  may  be  used  on  high- 
tension  and  high-frequency  circuits.  Fig.  i  is  a  view  of 
the  instrument  with  the  cover  removed.  There  are  two  in¬ 
dependent  systems  of  four  therlo  wires  each,  stretched  be¬ 


tween  fiber  posts  set  in  an  insulating  base.  Only  two  of 
these  wires  on  either  side  take  part  in  the  indication  of  the 
instrument,  the  others  being  connected  in  at  will  as  shunts 
to  alter  the  sensitiveness  of  the  ammeter.  These  shunts 
carry  practically  the  same  currents  as  the  indicating  wires, 
hence  have  the  same  temperature,  and  thus  give  a  shunt 
ratio  independent  of  the  current  strength.  The  two  in- 


Flg.  1 — Hot-Wire  Ammeter. 


dicating  wires  on  each  side  of  the  instrument  are  connected 
by  light  fiber  bridges  which  pass  inside  of  the  shunt  wires. 
The  ditterential  feature  is  provided  for  by  two  similar 
springs,  which  connect  the  two  bridges  with  each  other  and 
with  the  end  of  the  needle.  The  ammeter  can  be  used  as 
a  direct-reading  instrument,  or  as  a  comparator  when  both 
sides  have  been  adjusted  to  the  same  sensitiveness. — Phys. 
Reviexe,  May,  1912. 

Accurate  Potentiometer  Method  for  Measuring  Resist¬ 
ance. — Walter  P.  White. — .An  abstract  of  an  American 
Physical  Society  paper.  In  this  methofl  the  resistance  is 
made  part  of  a  Wheatstone  bridge  which  is  not  changed 
during  the  observations.  The  lack  of  balance,  which  may 
be  relatively  large,  is  not  allowed  to  send  a  current  through 
a  galvanometer,  but  is  measured  by  putting  a  potentiometer 
in  the  place  usually  occupied  by  the  galvanometer  alone. 
The  method  is  best  suited  for  measuring  resistance  changes 
rather  than  absolute  values.  It  is  obviously  more  accurate 
than  the  ordinary  potentiometer  methods,  since  the  elec¬ 
trical  quantity  to  be  measured  is  much  smaller  and  changes 
in  the  battery  current  produce  far  less  effect.  Its  ad¬ 
vantage  over  the  simple  Wheatstone  bridge  lies  in  the  fact 
that  no  troublesome  contact  resistance  changes  occur  dur¬ 
ing  the  measurements,  and  that  the  general  advantages  of 
the  potentiometer  can  be  secured  along  with  some  of  the 
benefits  of  the  Wheatstone  bridge.  It  does  not  avoid  the 
difficulty  from  temperature  change  in  the  coils  which  occurs 
in  Wheatstone  bridge  work  of  high  precision,  but  it  facili¬ 
tates  the  use  of  some  methods  which  diminish  this  difficulty 
also.  For  instance,  in  temperature  measurements  it  facili¬ 
tates  the  use  of  resistance  thermometers  with  two  (or  four) 
coils  in  the  bulb,  half  of  them  of  wire  of  low  temperature- 
resistance  coefficient.  Some  of  the  disadvantages  which 
appear  to  have  prevented  the  use  of  thermometers  of  this 
type  might  be  obviated  if  the  metal  of  low  tempierature- 
resistance  coefficient  should  be  the  alloy  of  silver  and 
platinum,  which  would  endure  much  the  same  heat  treat¬ 
ment  as  the  pure  platinum  and  very  much  more  than  would 
be  admissible  with  manganin. — Phys.  ReHew.  May,  1912. 

Prony  Brake. — K.  W.  Henderson. — .An  illustrated  de¬ 
scription  of  a  brake  for  testing  motors  of  the  general  char¬ 
acter  of  the  Prony  brake  with  several  mechanical  improve¬ 
ments  facilitating  its  use. — Elec.  Journal,  June.  1912. 

Telegraphy,  Telephony  and  Signals. 

Direct-Reading  Wave-Meter. — S.  M.  Powell. — .An  article 
giving  further  information  on  a  new  wave-meter  devised  by 
Frich  Huth  which  has  already  been  noticed  in  the  Digest. 
It  depends  on  the  principle  of  resonance,  but  the  resonant 
condition  is  attained  automatically,  and  the  frequency  and 
wave-length  of  the  oscillation  examined  are  read  directly 
on  a  ])crmanent  scale.  In  Figs.  2  and  3.  representing  the 
construction  of  the  new  in.strument,  C  is  a  plate  condenser. 
7.  an  inductance  coil  and  A  a  neon  or  helium  tube,  con- 
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nected  so  as  to  show,  by  its  illumination,  the  occurrence  of 
resonance  in  the  tuning  circuit.  The  movable  plate  of  the 
condenser,  carrying  the  neon  tube  on  an  extension  arm,  is 
rotated  by  clockwork  or  an  electric  motor,  so  that  the 
capacity  of  C  varies  continuously  and  periodically  over  the 
whole  range  between  its  minimum  and  maximum  values. 
During  each  rotation  of  C  the  resonant  relationship  between 
C  and  L  for  the  particular  case  examined  is  swept  through 
and,  at  the  moment  of  its  realization,  the  neon  tube  is 
lighted.  This  occurs  at  the  same  point  in  each  revolution, 
and  at  a  speed  of  the  driving  motor  of  300  r.p.m.  the 
resonant  setting  is  passed  five  times  per  second,  so  that  by 
persistence  of  vision  the  observer  sees  a  steady  band  of  light 
at  the  resonant  position  of  C  (and  A).  By  placing  a  suit- 


Figs.  2  and  3 — Direct- Reading  Wave-Meter. 

ably  calibrated  scale  B  behind  the  path  of  motion  of  the  tube 
A  the  frequency  and  wave-length  of  the  oscillations  exciting 
L  can  be  read  at  once.  The  observed  position  is  the  mean 
of  a  nninber  of  rapidly  successive  automatic  settings,  and 
the  whole  conditions  of  working  result  in  the  readings  being 
much  more  accurate  than  individual  hand  settings,  besides 
being  more  easily  obtained.  Variations  in  the  excitation  of 
the  tuning  circuit  merely  alter  the  brightness  of  the  in¬ 
dicating  tube.  Fluctuations  in  the  wave-length  measured 
cause  a  broadening  or  waving  of  the  luminous  band  accord¬ 
ing  to  their  frequency  of  occurrence.  In  using  the  meter 
the  coupling  coil  is  moved  to  and  from  the  circuit  under 
examination  till  the  indicating  band  of  light  is  from  0.5  mm 
to  I  mm  broad.  If  sufficiently  loose  coupling  cannot  be 
obtained  to  yield  a  narrow  band,  readings  are  taken  at  the 
brightest  part  of  the  narrowest  band  obtainable.  By  simply 
disconnecting  the  condenser  C,  by  withdrawing  a  knob  in 
the  base-plate  of  the  instrument,  the  latter  indicates  the 
amplitude  and  purity  of  the  oscillations  examined. — London 
Eire.  Reziew,  June  7,  1912. 

Theory  of  Submarine  Telegraph  Cable. — H.  W.  Malcoi.m. 
— A  continuation  of  his  long  illustrated  theoretical  serial. 
The  author  discusses  the  determination  of  arrival  curves 
over  a  cable  with  a  condenser  at  one  of  its  ends  and  with 
condensers  forming  double  block,  also  with  a  condenser 
placed  somewhere  along  the  line  of  the  cable. — London 
FJectrieian,  May  31,  1912. 

Loaded  Cables. — E.  F.  Petritsch. — Tlie  conclusion  of  his 
paper  in  which  he  compares  Krarup  telephone  cables 
(uniformly  loaded  by  spinning  iron  wire  around  the  copper 
conductor)  with  Pnpin  cables  (discontinuously  loaded  at 
regular  intervals  with  induction  coils).  He  concludes  that 
with  respect  to  technical  efficiency  the  Krarup  cable  can  still 
compete  with  the  Pupin  cable  in  various  fields.  But  in  this 
comparison  the  question  of  cost  has  not  been  taken  into 
consideration  and  it  is  acknowledged  that  in  general  the 
Krarup  cable  is  more  expensive  than  the  Pupin  cable. 
Finally  reference  is  made  to  further  important  progress 
made  quite  recently  with  a  Pupin  cable  between  England 
and  Belgium,  whereby  the  prospects  of  the  Pupin  system  for 
submarine  cables  have  been  still  further  improved. — Elek. 
u.  Masch.  (\'ienna).  May  26,  1912. 

Telegraphy  and  Telephony. — \V.  .\.  J.  0’Me.\ra. — A 


paper  read  before  the  Yorkshire  section  of  the  (British) 
Institution  of  Electrical  Engineers  on  the  present  status  of 
telegraphy  and  telephony,  with  special  reference  to  the 
system  of  the  British  Post  Office. — London  Electrician, 
May  31,  1912. 

Effect  of  Solar  Eclipse  on  IVireless  Telegraphy. — H. 
SciiLEDERMANN. — A  note  on  experiments  made  during  a 
recent  solar  eclipse  between  two  stations  in  Denmark,  show¬ 
ing  a  remarkable  strengthening  of  signals  during  the 
eclipse.  This  is  due  to  the  reduced  action  of  the  sunlight, 
and  the  phenomenon  is  the  same  as  that  which  causes  better 
receiving  at  night  than  during  day. — London  Electrician, 
May  31,  1912. 

Miscellaneous. 

South  Africa. — An  article  giving  statistical  data  on  the 
electrical  import  trade  into  British  South  Africa  in  1910 
and  1911.  Great  Britain  and  Germany  are  the  two  coun¬ 
tries  which  are  the  chief  importers.  The  United  States  is 
mentioned  as  an  importer  of  electric  cable  and  wire,  elec¬ 
tric  fittings,  India  rubber  ($75,000  in  1911  against  $15,000 
in  1910),  lamps,  machine  belts,  electrical  machinery,  cranes, 
mining  machinery  ($800,000  in  1911),  rails  and  other  tram¬ 
way  and  railway  material. — London  Elec.  Reviezv,  June 
7,  1912. 

Bank  for  Electrical  Undertakings. — C.  Ergang. — An 
article  giving  a  concise  history  of  the  Corporation  for 
Electrical  Undertakings  in  Berlin  (Gesellschaft  fiir  Elek- 
trische  Unternehmungen),  which  is  one  of  the  big  German 
corporations  founded  to  finance  the  electrical  industry. 
The  beginnings  of  the  corporation  are  outlined  and  it  is 
shown  how  it  gradually  gave  up  manufacturing  and  con¬ 
centrated  its  interests  on  operating  companies.  A  table  is 
given  showing  the  financial  development  of  the  corpora¬ 
tion  from  its  beginning  down  to  the  present  time. — FJek. 
Zeit.,  May  30,  1912. 

Electrical  Factory. — An  illustrated  description  of  the 
various  works  in  Berlin  and  neighborhood  where  the 
Siemens-Schuckert  company  and  the  Siemens-Halske  com¬ 
pany  carry  on  the  manufacture  of  electrical  and  engineering 
apparatus. — London  Electrician,  June  7,  1912. 


Book  Reviews 

Electric  Discharges,  Waves  and  Impulses.  By  Charles 
Proteus  Steinmetz,  Ph.  D.  New  York:  McGraw-Hill 
Book  Company.  149  pages,  64  illus. 

In  the  review  of  this  book  which  appeared  in  the  issue 
of  May  4  the  price  was  incorrectly  given  as  $2.50  instead 
of  $2. 


Telegraph  IE  sans  Fil.  Par  Prof.  Dr.  J.  Zenneck.  Traduit 
de  I’aHemand  par  P.  Blanchin,  G.  Guerard  et  E.  Picot. 
Paris:  Gauthier-Villars.  385  pages,  332  illus. 

This  work  is  based  upon  the  larger  treatise  of  the  author 
on  electromagnetic  oscillation  and  wireless  telegraphy, 
which  has  also  been  translated  into  Prench,  and  of  which 
a  knowledge  is  required  in  order  to  read  easily  these  pages. 
While  to  some  extent  an  abridgment  of  the  earlier  work, 
the  author  points  out  that  in  many  respect  it  is  a  distinct 
book;  for  example,  of  the  332  illustrations,  all  but  seventy- 
four  are  original. 

The  book  devotes  especial  attention  to  the  practical  as¬ 
pects  of  damping,  couplings,  resonance  and  propagation  of 
waves  along  the  surface  of  the  earth.  An  appendix  con¬ 
tains  some  useful  tables,  including  one  showing  the  increase 
of  effective  resistance  with  frequency.  A  bibliography  adds 
to  the  value  of  the  book.  This  volume  and  the  larger  work 
of  the  author  constitute  a  contribution  to  the  literature  of 
wireless  telegraphy  to  which  only  the  work  of  Fleming  ap¬ 
proaches  in  importance. 
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as  shown  by  the  lower  level  in  the  tank.  This  oil  remains 
cold  and  practically  unaffected  by  contact  with  the  at¬ 
mosphere.  As  the  transformer  temperature  rises  a  certain 
amount  of  warm  oil  will  expand  from  the  transformer  tank 
past  the  bend  of  the  siphon  pipe  into  the  expansion  chamber, 
but  this  flow  takes  place  slowdy  and  the  heated  oil  is  com¬ 
paratively  cold  when  it  reaches  the  expansion  chamber. 
The  expansion  chamber  offers  the  further  advantage  of  pre¬ 
venting  water  from  condensing  on  the  cover  of  the  trans¬ 
former.  In  the  ordinary  design,  without  expansion  chamber, 
the  alternate  expansion  and  contraction  of  the  oil  causes  air 
to  be  sucked  into  and  expelled  from  the  transformer  case. 
'I'he  air  contains  a  certain  amount  of  moisture  which  con¬ 
denses  on  the  cover  when  the  transformer  cools.  The  new 
arrangement  is  .said  to  exclude  completely  the  formation 
of  water  inside  the  casing. 

The  outlet  of  the  siphon  pipe  in  the  expansion  chamber  is 
arranged  in  such  a  way  that  any  water  which  may  collect 
in  the  expansion  chamber  cannot  enter  into  the  siphon  pipe 
before  the  water  level  reaches- a  certain  height.  A  drain-off 
screw  is  provided  at  the  bottom,,  by  means  of  which  the 
lower  portions  of  oil  and  hny  accumulation  of  water  can  be 
removed.. 

The  Siemens-Schuckert  company  of  Berlin  is  t^w  provid¬ 
ing  all  its  medium-size  and  large-size  transformers  with  such 
expansion  chambers. 


MOTOR-DRIVEN  AIR  COMPRESSOR 


An  air  compressor  comprising  a  self-contained  set,  the 
motor,  starter  and  storage  tank  being  mounted  on  an  iron 
base,  has  recently  been  placed  on  the  market  by  the  Goulds 
Manufacturing  Company,  Seneca  Falls.  N.  Y.  The  com- 


Motor- Driven  Air  Compressor. 


pressor  is  operated  by  a  i-hp  motor  and  has  been  designed 
to  handle  1.27  cu.  ft.  of  free  air  per  minute  when  operated 
at  150  r.p.m  The  tank  is  28  in.  long  by  14  in.  in  diameter 
and  will  hold  3.25  cu.  ft.  of  air  at  a  pressure  at  150  lb. 


SEMI-PORTABLE  STEAM-ENGINE  GENERATING 
PLANT. 


In  the  town  of  Dawlish,  England,  there  is  a  small  electric 
EXPANSION  CHAMBER  FOR  TRANSFORMER  OIL.  generating  plant  which  possesses  some  interesting  features. 

-  The  plant  is  installed  in  a  brick  building  and  consists  of  an 

It  is  essential  for  the  reliability  of  oil-cooled  transformers  engine-room  with  ample  space  for  future  additional  in- 
that  the  oil  shall  remain  unaltered  as  long  as  possible.  One  stallations,  a  storage-battery  room  and  an  office  for  the 
cause  of  trouble  has  been  the  deterioration  of  the  oil  through  engineer. 

chemical  change  and  the  formation  of  sludge.  Experiments  The  generating  ecjuipment  consists  of  a  Garrett  highly 
have  demonstrated  the  fact  that  w’arni  oil,  if  in  immediate 


Transformer  Equipped  with  Oil- Expansion  Chamber 


Semi- Portable  Steam-Engine  Generating  Plant, 


contact  with  air,  absorbs  oxygen  from  the  atmosphere  and 
undergoes  a  chemical  change,  wdiile  the  change  is  almost 
negligible  if  the  air  is  excluded. 

The  transformer  shown  in  the  illustration  has  been  pro¬ 
vided  with  a  small  tank,  called  the  expansion  chamber,  w'hich 
prevents  the  heated  oil  from  coming  in  contact  with  the  air. 
The  expansion  chamber  is  only  partly  filled  w’ith  cold  oil. 


superheated,  semi-portable  steam  engine  which  drives  by 
means  of  a  belt  a  Crompton  25-kw,  200-230-volt  generator 
charging  set.  The  engine  is  of  the  single-cylinder,  non¬ 
condensing  type.  The  steam  distribution  is  effected  by  a 
balanced  piston  valve,  and  the  cylinder  and  valve  casing  are 
jacketed  with  boiler  steam.  The  superheater  is  of  substan¬ 
tial  con.struction  aneP^b  placed  that  it  can  readily  be  kept 
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clean  and  in  no  way  interferes  with  the  use  of  the  tube 
brush  for  the  boiler  flue.  The  engine  has  proved  to  be 
very  economical,  and  a  recent  test  made  under  ordinary 
running  conditions  showed  a  fuel  consumption  of  4.17  lb. 
of  coal  per  kw-hr. 

The  battery  consists  of  116  cells  with  a  total  rating  of 
480  amp-hr.  The  usual  switchboard  and  meter  equipments 
are  provided.  Overhead  mains  and  bare  copper  are  used 
throughout,  except  for  the  connection  between  the  generator 
charging  set  and  the  switchboard,  where  the  connections 
have  been  made  under  the  floor  in  pipes. 

The  plant  was  built  for  the  town  of  Dawlish  by  Messrs. 
Crompton  &  Company,  Ltd.,  of  Chelmsford,  England,  and 
is  operated  by  the  Dawlish  Electric  Light  &  Power  Com¬ 
pany,  the  manager  of  which  is  Mr.  C.  C.  Hodges. 


VENTILATING  FAN. 


The  equipment  for  the  ventilating  fan  shown  below,  with 
its  peculiarly  sliaped  blades,  is  said  to  be  very  efficient,  the 
arrangement  employed  having  cost  considerable  experi- 


Ventilating  Fan. 


mental  work.  .\.n  18-in.  fan  driven  by  a  i/16-hp  motor  is 
said  to  move  3400  cu.  ft.  of  air  per  minute,  and  a  42-in. 
fan  driven  by  a  i-hp  motor  moves  20,000  cu.  ft.  They  are 
made  by  tile  Mechanical  Appliance  Company,  Milwaukee. 
Wis.,  for  both  direct-current  and  alternating-current 
.systems. 


GROUNDING  DEVICE. 


grounding  device  that  is  said  to  meet  the  requirements 
of  electric  lighting  and  telephone  service  is  shown  herewith. 
The  construction  embodies  the  salient  features  said  to  have 
proved  efifective  in  establi.shing  a  permanent  earth  con¬ 
nection. 

riiis  grounding  device  consists  of  a  hollow  cylindrical 
cast-iron  shell  appro.ximately  5  in.  in  diameter  and  12  in. 
long.  Supjiorted  by  this  shell,  and  forming  part  of  the 
same  casting,  are  a  number  of  longitudinal  ribs  that  extend 
radially  outward  from  the  circumference  of  the  cylindrical 
surface.  The  center  of  the  bo.x  serves  as  a  receptacle  for 
holding  a  special  hygroscopic  compound  of  silicates,  sodium, 
carbon  and  vegetable  fiber.  Connection  to  the  ground  box 
is  made  by  means  of  a  i-in.  galvanized-iron  pipe  that  is 
screweil  into  the  top  of  the  casting  and  securely  fastened 
to  the  body  by  means  of  a  suitable  clamping  lug.  The  en¬ 
tire  device  is  galvanized  by  the  hot-dip  process  to  eliminate 
corrosion  due  to  electrolytic  action  or  oxidizing  of  the  ex¬ 
posed  parts. 


The  device  provides  a  surface  of  over  500  sq.  in.,  so  that 
the  current  density  per  unit  area  for  any  given  discharge 
is  reduced  to  a  very  small  amount. 

Another  point  that  has  received  particular  attention  in 
this  device  is  the  method  of  supplying  moisture  to  the  earth 
immediately  surrounding  the  ground  connection.  Tests 
have  proved  that  in  general  practically  all  the  resistance  to 
a  current  from  an  electrical  conductor  to  the  surrounding 


Grounding  Device. 


earth  lies  within  a  few  inches  of  the  grounding  device. 
Moreover,  since  the  transfer  of  current  is  principally  by 
means  of  electrolytic  conduction,  the  effectiveness  of  any 
ground  connection  will  be  dependent  upon  the  chemicals 
existing  in  the  earth  in  intimate  contact  with  the  ground 
electrode  and  also  upon  the  amount  of  moisture  present. 
The  hygroscopic  compound  tends  to  draw  and  retain  a  con¬ 
siderable  amount  of  moisture. 

In  large  installations  of  electrical  apparatus  where  it  is 
desirable  to  install  a  particularly  heavy  ground  connection 
several  ground  boxes  should  be  installed  5  ft.  or  more  apart 
and  connected  together  by  a  common  grounding  bus.  This 
grounding  device,  called  the  “Maxum”  ground  box,  has  been 
placed  on  the  market  by  the  Fairmount  Electric  &  Manu¬ 
facturing  Company,  Philadelphia,  Pa. 


OIL  ENGINE  FOR  LOW-GRADE  FUELS. 


In  the  accompanying  illustration  is  shown  a  low-pressure 
internal-combustion  engine  of  the  hot-head  type,  which  oper¬ 
ates  on  the  four-stroke  cycle,  using  low-grade  fuel  oils. 
Simplicity,  strength,  ample  bearing  surfaces  and  absence  of 
delicate  parts  are  features  of  its  mechanical  design.  The 
main  frame  is  of  the  box  form,  heavy-duty  type,  cast  solid 
with  the  casing  forming  the  water-jacket  and  the  two  main 
bearings.  .\  valve  box  containing  the  admission  and  the  ex¬ 
haust  valves,  located  on  the  cam  shaft  side,  permits  the  use 
of  short,  well-balanced  valve  levers,  having  the  advantages 
of  minimum  noise  and  friction. 

On  the  first  outward  stroke,  the  suction  stroke,  air  is 
drawn  into  the  cylinder  through  the  valve  box  and  a  short 
pipe  connecting  with  the  inside  of  the  main  frame  of  the 
engine.  At  the  same  time,  the  rotary  fuel-oil  pump,  which  is 
driven  by  a  belt  from  the  cam  shaft,  sends  a  charge  of  fuel 
oil  through  a  spray  nozzle  into  the  vaporizer,  where  it  is 
vaporized  by  contact  with  the  hot  cap.  On  the  return  stroke 
the  air  and  vaporized  oil  are  compressed  to  a  pressure  of 
about  52  lb.  per  square  inch,  and  the  heat  generated  by  the 


200-MILE  ELECTRIC  ROADSTER 


compression  stroke,  added  to  that  from  the  hot  cap  of  the 
vaporizer,  produces  combustion  of  the  mixture. 

The  second  outward  stroke  is  the  impulse  stroke,  expan¬ 
sion  taking  place  from  a  pressure  rise  of  about  i6o  lb. 
per  square  inch.  On  the  exhaust  stroke  the  cylinder  is 
scavenged. 

The  oils  used  are  crude  or  fuel  oils  as  heavy  as  24  deg. 
Beaume.  The  engines  larger  than  100  hp  will  operate  on 
crude  oils  as  heavy  as  15  deg.  Beaume.  These  fuel  oils  are 
obtainable  generally  throughout  the  United  States  in  tank- 
car  lots  at  from  2  cents  to  4  cents  per  gallon.  Various 
grades  of  refinery  by-product  oils,  all  of  which  are  cheaper 
than  kerosene,  are  also  used  in  these  engines.  The  fuel 


Mr.  Herbert  George,  a  business  man  of  Denver,  Col., 
operates  an  electric  roadster  which  is  making  runs  of  203 
miles  per  charge,  after  three  years’  use,  during  which 
time  the  car  has  totaled  20,000  miles.  From  Denver  to 
Colorado  Springs  is  a  distance  of  75  miles,  and  despite 
the  severe  grades  of  the  Colorado  roads  Mr.  George  has 


Fig.  1 — Cross-Section  of  Crude-Oil  Engine. 


consumption  guaranteed  is  i  lb.  of  oil  per  brake-horse-power 
per  hour,  but  recent  tests  of  these  engines  by  Prof.  W.  T. 
Magruder,  of  the  mechanical  engineering  faculty  of  Ohio 
State  University,  showed  even  a  lower  consumption  than 
this. 

In  these  tests,  which  were  made  on  a  50-hp  engine,  the 
fuel  oils  used  were  Texas  “Solar  oil"  from  the  Gulf  Refining 
Company,  "34  deg.  Beaume  distillate,’’  and  “Aladdin  Secur¬ 
ity’’  kerosene  from  the  Standard  Oil  Company.  The  fuel 
consumption  varied  with  load  as  follows,  the  tests  being 
made  at  1235  ft.  above  sea-level: 


200- Mile  Electric  Roadster, 


found  no  difficulty  in  making  the  round  trip  to  the  resort 
in  a  day.  with  enough  surplus  charge  left  in  his  batteries 
for  an  ordinary  day’s  business  use  of  the  car  in  the  city 
streets  after  his  return.  In  all  the  three  years  there  has 
been  no  outlay  for  repairs,  while  the  cost  of  charging, 
washing,  stabling  and  garaging  the  car  has  not  exceeded 
$8  a  month,  according  to  the  Denver  Gas  &  Electric  Com¬ 
pany,  which  furnishes  energy  for  charging.  Ordinarily 
the  car  is  charged  only  once  a  week,  receiving  energy  suf¬ 
ficient  for  the  entire  seven  days’  run.  The  car  is  a  Detroit 
Electric  equipped  with  Edison  nickel  iron  cells  and  is 
declared  to  be  giving  better  mileage  performance  in  its 
third  vear  than  while  new. 


The  amount  of  lubricating  oil  used  for  1000  brake-hp- 
hours  at  full  load  was  1.3  gal.,  and  a  water  consumption  of 


ALTERNATING-CURRENT  GENERATORS  FOR 
KEOKUK,  lA. 


Simultaneously  with  the  construction  of  the  power  house 
for  the  hydroelectric  develoimient  on  the  Mississippi  River 
at  Keokuk,  la.,  the  initial  generating  equipment,  comprising 
fifteen  large  alternating-current  generators,  is  now  being 
built  in  the  shops  of  the  manufacturers  at  Schenectady, 
X.  Y.  The  generating  station,  when  completed,  will  meas¬ 
ure  1718  ft.  in  length,  with  a  width  of  132  ft.  10  in.  and  a 
total  height  of  177  ft.  6  in.  The  superstructure  will  be 
107  ft.  6  in.  from  the  generator  floor  to  the  pinnacle.  An 
ultimate  capacity  of  thirty  generating  units  is  provided 
for  in  the  station  plans.  It  will  be  recalled  from  previous 
descriptions  which  have  been  published  in  these  columns 
concerning  the  Keokuk  project  that  the  turbines  will  be  of 
the  Erancis  single-runner  vertical  type,  with  a  normal 
capacity  of  10,000  hp  each. 

Each  turbine  and  generator  will  form  an  independent 
unit,  and  the  revolving  field  of  the  generator  will  be  sup¬ 
ported  on  the  top  of  the  25-in.  vertical  wheel  shaft,  directly 
over  the  turbine.  An  assembly  view  of  one  of  these  gene¬ 
rators  is  show  n  in  the  accompanying  illustration.  The  over¬ 
all  diameter  of  these  machines  is  36  ft.  and  their  height 


Fig.  2 — Crude-OII  Engine  Installation. 

from  7  gal.  to  8  gal.  per  brake-hp-hour  gave  satisfactory 
results.  The  time  required  to  start  the  engine  when  cold 
was  found  to  be  four  minutes  and  twenty-five  seconds,  which 
is  the  average  of  four  runs  and  represents  the  interval  be¬ 
tween  lighting  the  torch  and  picking  up  of  load  by  the 
engine.  The  engine  is  built  in  ratings  from  50  hp  to  300  hp 
by  the  Covington  Machine  Company,  Covington,  ^  a. 
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is  12  ft.,  whiJc  the  total  weight  will  exceed  300  tons.  Three- 
^iMc  altematmg  current  w-iH  be  generated  at  a  pressure 
of  11,000  volts,  at  the  rated  speed  of  57.7  r.p.m.  Each 
of  these  generating  units  will  have  a  rated  capacity  of 
7500  kw.  Eight  water-cooled  i  io,ooo-volt  transformers  will 
be  installed  for  raising  the  pressure  for  transmission  to  Rur- 


7500-kw  Generator  for  Keokuk  Hydroelectric  Plant. 


lingtoii,  la.,  and  St.  Louis,  Mo.,  the  latter  city  being  137 
miles  distance. 

The  direct-current  excitation  for  the  main  generating 
units  will  be  supplied  by  loo-kw  motor-generator  sets,  which 
in  turn  will  receive  energy  from  a  200-kw  alternating-cur¬ 
rent  waterwheel-driven  generator.  The  ultimate  output 
of  the  main  generating  system  will  be  225,000  kw  or 
300,600  hp.  The  public-utility  corporations  in  St.  Louis 
have  already  contracted  for  60,000  hp,  out  of  a  total  of 
200,000  hp  which  has  been  offered  for  sale.  An  idea  of 
the  magnitude  of  this  hydroelectric  development  may  be 
obtained  from  the  statement  recently  made  that  it  will 
develop  about  three  times  the  power  now  used  for  manu¬ 
facturing  in  the  State  of  Iowa,  or  more  than  is  now  used 
in  the  State  of  Missouri,  or,  again,  about  one-third  of  that 
now  used  in  the  entire  State  of  Illinois.  The  Mississippi 
River  Power  Company,  which  is  the  proprietor  of  this  great 
development,  promises  that  operation  will  commence  not 
later  than  July  13,  1913.  The  generating  equipment  is 
being  furnished  by  the  General  Electric  Company. 


TIME-PHASE  SHIFTER  FOR  WATT-HOUR-METER 
TESTING. 


It  is  well  known  that  a  watt-hour  meter  that  registers 
accurately  a  load  at  one  power-factor  may  give  incorrect 
registrations  when  the  power-factor  departs  from  this  value. 
It  is  essential,  therefore,  to  test  a  watt-hour  meter  through¬ 
out  the  full  range  of  power-factor  encountered  in  service. 
In  order  to  avoid  the  inconvenience  of  changing  the  actual 
power-factor  of  the  test  load  there  has  been  developed  the 
device  illustrated  herewith,  which  permits  one  to  shift  the 
relative  time-phase  positions  of  the  currents  in  the  series 
and  shunt  coils  of  the  watt-hour  meter  without  changing 
the  character  of  the  load.  The  apparatus  includes  two  auto¬ 
transformers.  One  is  connected  in  one  phase  of  a  two- 
phase  or  three-phase  circuit  and  is  provided  with  a  multi¬ 
plicity  of  taps  for  obtaining  different  potentials  in  that 
phase.  The  auto-transformer  also  has  a  multiplicity  of 
taps,  and  by  connecting  this  between  the  third  wire  of  the 
circuit  and  the  taps  of  the  first  auto-transformer,  emfs  of 
various  time-phases  are  set  up  in  the  second  auto-trans¬ 
former.  By  using  the  proper  taps  of  the  second  auto-trans¬ 
former  the  value  of  the  emf  is  kept  constant.  A  dial  switch 
is  connected  to  the  various  taps  of  the  two  auto-trans¬ 
formers  in  such  a  way  that  by  turning  the  switch  handle  a 


constant  emf  of  predetermined  relative  time-phase  is 
obtained  for  each  position  of  the  dial  switch. 

The  diagram  of  Fig.  2  shows  the  interconnection  em¬ 
ployed  to  obtain  the  desired  results.  A,  B  and  C  represent 
the  three  conductors  of  a  three-phase  circuit  from  any 
three-phase  source.  The  two  auto-transformers  of  the 
phase-shifter  are  shown  at  OT  and  NM;  NM  is  connected 
to  the  line  conductors  AC  at  the  points  P'  and  M.  The 
other  auto-transformer  OT  is  permanently  connected  at 
the  point  O  with  the  line  wire  B.  With  the  auto-trans- 


Flg.  1 — Time-Phase  Shifter  for  Watt-Hour-Meter  Testing. 

former  OT  connected  as  shown  in  the  diagram,  with  the  tap 
E  connected  at  the  corresponding  tap  E  on  the  auto-trans¬ 
former  NM,  the  emf  set  up  in  the  auto-transformer  OT  will 
have  a  relative  time-phase  position  to  the  emf  between  the 
wires  BC  represented  by  the  angle  EOM.  If  the  load  cur¬ 
rent  to  the  watt-hour  meter  is  taken  from  the  phase  BC 
through  the  series  coil  S  and  the  emf  for  the  shunt  winding 
V  from  the  auto-transformer  OT  at  the  points  O  and  P, 
it  is  evident  that  the  emf  in  the  shunt  winding  will  differ  in 
time-phase  from  the  current  in  the  series  winding  by  the 
angle  EOM.  It  is  readily  seen  that  if  the  auto-transformer 
OT  is  connected  between  O  and  some  other  point  of  the 
auto-transformer  NM,  as  at  P',  the  phase  of  the  emf  on 
the  shunt  winding  will  have  a  different  time  relation  to  the 
current  in  the  coil  S'  but  the  value  of  the  emf  will  remain 
the  same.  By  providing  proper  taps  on  the  two  auto¬ 
transformers,  any  desired  time-phase  relation  may  be  ob- 


Flg.  2 — Interconnection  of  Auto-Transformer  Time-Phase  Shifter. 


tained,  and  it  is  evident  that  if  the  auto-transformer  OT 
occupied  the  position  ON,  there  would  be  a  difference  in 
time-phase  of  90  per  cent  between  the  emf  and  current 
which  would  be  equivalent  to  a  power-factor  of  zero.  The 
above-described  time-phase  shifter  has  been  placed  on  the 
market  by  the  States  Company,  202  West  Water  Street, 
Syracuse,  N.  Y, 
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Industrial  and  Financial  News 


COMMENT  on  the  trade  situation  continues  to  be  op¬ 
timistic  in  tone,  and  a  general  impression  obtains 
in  financial  circles  that  conditions  are  ripe  for  busi¬ 
ness  expansion  despite  the  disquieting  influences  of  the 
political  campaign.  Crop  conditions  are  still  promising  in 
nearly  every  section  of  the  country,  and  in  some  of  the 
agricultural  districts  that  were  backward  favorable  weather 
has  prevailed  during  the  week.  Production  of  steel  is  go¬ 
ing  forward  at  record  rates,  demand  for  nearly  all  the 
metals  is  good,  and  higher  prices  for  iron  and  steel  are  being 
asked  by  nearly  all  dealers.  New  business  is  being  placed 
with  the  mills  in  large  volume,  orders  for  railroad  equip¬ 
ment  forming  a  fair  proportion.  Some  scarcity  of  labor  is 
reported  here  and  there.  Railroad  officials,  returning  from 
inspection  tours,  say  that  the  outlook  is  very  favorable  in 
spite  of  the  facts  that  tonnages  are  not  so  large  as  might  be 
desired  and  that  some  feeling  of  conservatism  still  exists. 
There  have  been  no  changes  of  moment  in  the  money 
market  during  the  week.  Rates  on  June  26  were:  Call, 
2^@3  per  cent;  ninety  days,  3H@3^  per  cent. 


Illuminating  &  Power  Securities  Corporation  Formed. — 
A  company  known  as  the  Illuminating  &  Power  Securities 
Corporation  was  incorporated  recently  under  Virginia  laws 
to  deal  in  securities  and  in  properties  of  public-service  cor¬ 
porations.  Its  president  is  C.  P.  Hamilton,  and  S.  W.  Childs 
and  R.  C.  Morse  are  its  vice-presidents.  These,  with  M.  P. 
Clough,  W.  S.  Clough,  F.  W.  Stehr  and  E.  B.  Tracy,  are 
its  directors.  The  new  company  has  $3,000,000  preferred 
stock,  cumulative  at  7  per  cent  after  August  i,  1912,  and 
$5,000,000  common  stock.  Of  the  former  $1,250,000  is  to 
be  issued.  All  of  the  $5,000,000  common  stock  is  outstand¬ 
ing,  and  among  other  considerations  the  following  securities 
will  be  turned  over  to  the  new  corporation  in  return  for 
this  amount  of  common  stock:  American  Gas  &  Electric 
Company,  500  shares  common;  American  Power  &  Light 
Company,  500  shares  common;  American  Utilities  Company, 
1000  shares  common;  -Appalachian  Power  Company,  2000 
shares  comman  and  320  shares  preferred;  Consolidated 
Power  &  Light  Company  of  South  Dakota,  1343  shares  com¬ 
mon  and  267  shares  preferred;  Federal  Utilities,  Inc.,  300 
shares  common;  Fort  Worth  Power  &  Light  Company,  2000 
shares  common;  General  Electric  Company,  250  shares  com¬ 
mon;  General  Utilities  Corporation,  200  shares  preferred; 
Guanajuato  Power  &  Electric  Company,  2000  shares  com¬ 
mon;  Northern  Idaho  &  Montana  Power  Company,  810 
shares  common;  Pacific  Gas  &  Electric  Company,  1000 
shares  common;  Pennsylvania  Water  &  Power  Company, 
410  shares  common;  Republic  Railway  &  Light  Company, 
1000  shares  common;  San  Juan  Water  &  Power  Company, 
803  shares  common;  Southern  California  Edison  Company, 
1000  shares  common;  Standard  Gas  &  Electric  Company, 
2000  shares  preferred  and  1000  shares  common;  Tennessee 
Railway,  Light  &  Power  Company,  500  shares  common; 
United  Railways  Company  of  St.  Louis,  500  shares  pre¬ 
ferred:  Washington,  Baltimore  &  Annapolis  Electric  Rail¬ 
road  Company,  600  shares  preferred  and  1801  shares  com¬ 
mon:  Western  Power  Company,  700  shares  preferred  and 
2500  shares  common.  .At  the  present  time  the  securities 
turned  over  to  the  Illuminating  &  Power  Securities  Cor¬ 
poration  are  paying  dividends  at  the  rate  of  about  $25,000 
per  year.  The  proceeds  from  the  sale  of  the  corporation’s 
preferred  stock  will  be  invested  in  public  utility  issues  on 
such  basis  that  the  yield  thereon  will  be  sufficient  to  meet 
the  preferred-stock  dividend,  which,  with  the  $25,000  to  be 
received  from  the  securities  turned  over  to  the  company 
for  its  common  stock,  will  enable  the  company  to  start 
with  earnings  from  income,  as  above,  equal  to  practically 
one  and  three-tenths  times  its  preferred-stock  dividend. 

Toledo  Railways  &  Light  Reorganization. — Plans  for 
reorganization  of  the  Toledo  Railways  &  Light  Company 
have  been  prepared  by  the  sub-committees  representing  the 
bondholders  and  stockholders  of  the  company,  and  these 
plans  are  to  be  presented  shortly  at  a  meeting  in  Toledo. 
Both  plans  provide  for  reducing  the  company’s  present 


capitalization  by  about  $13,730,000  and  provide  further  for 
the  organization  of  two  new  companies.  The  electric  light¬ 
ing,  power,  gas  and  heating  plants,  in  accordance  with  these 
plans,  will  be  owned  and  operated  by  the  parent  company, 
which  will  also  hold  all  the  stock  of  the  street  railway 
company,  making  this  a  subsidiary  corporation.  The  plans 
of  the  reorganization  committee  provide  for  the  raising  of 
about  $8,500,000  new  capital  in  cash.  If  the  plans  are 
adopted  the  new  company  will  be  capitalized  at  $21,000,000, 
as  follows:  First-mortgage  5  per  cent  bonds,  $5,000,000; 

6  per  cent  first  preferred  stock,  $4,000,000;  4  per  cent  second 
preferred  stock,  $6,000,000,  and  common  stock,  $6,000,000. 
The  plan  provides  for  the  sale  of  the  first-mortgage  bonds 
and  the  first  preferred  stock  in  order  to  furnish  funds  to 
pay  off  the  outstanding  $6,000,000  first-mortgage  bonds, 
$1,275,000  bank  loans,  some  $500,000  current  liabilities,  and 
various  other  amounts  advanced  to  meet  interest  on  under¬ 
lying  securities.  Opportunity  will  be  given  to  holders  of 
the  $4,866,000  consolidated  4  per  cent  bonds  of  the  com¬ 
pany  to  exchange  these  for  the  4  per  cent  preferred  stock, 
and  stockholders  will  receive  an  offer  to  subscribe  to  the 
new  common  stock  on  a  basis  that  would  mean  an  assess¬ 
ment  of  approximately  $7  on  each  share  of  the  old  stock. 
The  plan  provides  that  present  stockholders  who  do  not 
subscribe  to  the  new  stock  shall  receive  an  amount  of  com¬ 
mon  stock  of  the  new  company  equal  to  about  one-seventh 
the  amount  of  stock  allotted  to  the  holders  that  do  sub¬ 
scribe  under  the  plan. 

Northern  States  Power  Company  Notes. — Five-year  6  per 
cent  collateral-lien  notes  of  the  Northern  States  Power 
Company,  the  principal  and  interest  on  which  are  guaranteed 
by  the  Consumers’  Power  Company,  are  being  offered  by 

H.  F.  Bachman  &  Company,  of  Philadelphia  and  New  York, 
at  par  and  interest.  These  notes  are  dated  June  i,  1912, 
and  are  due  June  i,  1917,  but  are  subject  to  call,  as  a  whole, 
on  any  interest  date  on  sixty  days’  notice  on  or  before  June 

I,  1914,  at  102  and  after  then  at  loi.  The  total  amount 
authorized  and  issued  is  $5,000,000.  They  are  secured  by 
deposit  with  the  trustee  of  the  capital  stock  of  the  Minne¬ 
apolis  General  Electric  Company  and  $5,000,000  general- 
mortgage  5  per  cent  bonds  of  the  Consumers’  Power  Com¬ 
pany  dated  June  i,  1912,  and  due  June  i,  1937.  The  cost  to 
the  Northern  States  Power  Company  of  the  stock  of  the 
Minneapolis  General  Electric  Company  was  $7,950,000  in 
cash,  and  the  notes  now  offered  were  issued  in  part  pay¬ 
ment,  the  balance  being  provided  through  sale  of  preferred 
and  common  stock  of  the  Northern  States  Power  Company. 
The  interests  controlling  the  latter  estimate  that  the  re¬ 
placement  value  of  its  subsidiary  properties  is  $27,419,000. 

Great  Western  Power  Wins  Suit. — .According  to  advices 
from  San  Francisco,  the  California  Railroad  Commission 
has  rendered  a  decision  granting  the  Great  Western  Power 
Company  the  right  to  extend  its  lines  into  territory  across 
San  Francisco  Bay,  where  service  is  now  furnished  ex¬ 
clusively  by  the  Pacific  Gas  &  Electric  Company.  The 
policy  of  the  commission,  it  is  understood,  is  to  encourage 
competition  of  public-utility  companies  where  such  competi¬ 
tion  v'ill  not  reduce  earnings  below  a  reasonable  amount. 
Gross  earnings  of  the  Great  Western  company  and  its 
subsidiaries  for  April  were  $184,228,  net  earnings  were 
$113,061,  and  the  surplus  after  charges  was  $20,720.  For 
the  four  months  ended  April  30  the  gross  earnings  were 
$720,904,  the  net  earnings  were  $449,954.  and  the  surplus 
after  charges  was  $82,596. 

Orders  for  Electric  Furnaces. — The  Pittsburgh  Electric 
Furnace  Company,  builder  of  electric  furnaces  for  the 
smelting  of  steel,  iron,  copper,  zinc  and  other  metals,  has 
received  recently  a  number  of  orders  for  the  installation  of 
several  furnaces  with  a  melting  capacity  of  1000  lb.  per  hour. 
These  orders  include  sales  to  the  following  companies; 
United  States  Reduction  Company,  aluminum,  Pittsburgh; 
Great  Western  Refining  &  Sintering,  brass  turning,  St. 
Louis;  P.  Healy,  tilting  furnace  for  brass,  Evansville,-  Ind.; 
Electric  Railway  &  Improvement  Company,  copper,  Chi¬ 
cago. 
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Annual  Report  of  Marconi’s  Wireless  Telegraph  Com¬ 
pany,  Ltd. — In  their  report  tc  the  stockholders  for  the 
fiscal  year  ended  Dec.  31,  1911,  the  directors  of  Marconi’s 
Wireless  Telegraph  Company,  Ltd.,  make  particular  refer¬ 
ence  to  the  extensive  installation  of  wireless  telegraph 
facilities  throughout  the  world  made  by  their  company 
last  year.  The  agreements  between  the  company  and  the 
British  Postmaster-General  last  March,  providing  for  con¬ 
struction  of  long-distance  wireless  stations  to  be  operated 
by  the  government,  and  for  payment  of  10  per  cent  of  the 
gross  receipts  from  these  to  the  Marconi  company,  are 
also  held  by  the  directors  to  be  among  the  achievements  of 
the  year.  All  of  the  subsidiary  companies  are  shown  to  be 
in  a  flourishing  condition.  The  consolidation  of  the  United 
Wireless  Company  with  the  American  Marconi  company, 
the  final  obstacle  to  which  w’as  removed  last  w’eek  by  settle¬ 
ment  of  the  patent  suit  between  the  former  and  the  Na¬ 
tional  Electric  Signaling  Company,  is  mentioned  as  an¬ 
other  favorable  feature  of  the  year’s  work.  Attention  is 
called  to  the  arrangements  which  have  been  made  with 
.Messrs.  Bellini  &  Tosi,  inventors  of  the  wdreless  compass, 
by  means  of  w'hich  sole  universal  rights  to  this  invention 
were  obtained  by  the  Marconi  company.  The  net  returns 
of  Marconi’s  Wireless  Company,  Ltd.,  last  year,  as  briefly 
mentioned  in  these  columns  June  15,  w'ere  twice  those  in 
the  preceding  year,  the  net  revenues  being  $708,585  and 
$307,565  respectively.  Owing  to  the  continual  increase  in 
business,  the  manufacturing  facilities  of  the  factory  at 
tlielmsford,  Eng.,  were  heavily  taxed  during  the  year,  and 
on  this  account  it  w’as  found  necessary  to  erect  another 
factory,  which  is  rapidly  nearing  completion. 

Adirondack  (N.  Y.)  Electric  Power  Company’s  Business 
Expands. — A  considerable  increase  in  the  volume  of  busi¬ 
ness  done  by  the  .Adirondack  Electric  Power  Corporation 
has  taken  place  in  the  past  five  months.  .\s  was  mentioned 
in  these  columns  Jan.  6  and  April  27,  this  company  was  or¬ 
ganized  under  the  laws  of  New'  York  on  Dec.  27,  1911.  to 
take  over  the  properties  and  franchises  of  the  Hudson 
River  Water  Pow’er  Company  and  its  seven  affiliated  com¬ 
panies.  It  has  been  under  the  supervision  of  Stone  & 
Webster  since  organization,  and  various  changes  which 
the  latter  have  made  in  the  plants  and  in  operating  methods 
have  contributed  to  increased  returns.  It  is  now'  believed 
that  this  company  will  be  able  to  begin  payment  of  pre¬ 
ferred  dividend,  possibly  at  4  per  cent,  considerably  before 
the  close  of  1916,  w'hen  the  preferred  dividend  becomes 
cumulative  at  6  per  cent. 

$40,000,000  Brooklyn  Rapid  Transit  Notes  Oversub¬ 
scribed. — The  Central  Trust  Company,  Kuhn,  Loeb  &  Com¬ 
pany  and  Kidder,  Peabody  &  Company,  w'ho  compose  the 
syndicate  which  is  financing  the  Brooklyn  Rapid  Transit 
Company’s  share  of  the  cost  of  New  York’s  new'  sub¬ 
way  system,  announced  this  w'eek  that  the  $40,000,000  six- 
year  5  per  cent  notes  of  the  Brooklyn  company,  which  w'ere 
offered  to  subscribers  at  <>6.65,  were  largely  oversubscribed. 
These  notes  are  secured  by  an  equal  amount  of  first- 
mortgage  sinking-fund  5  per  cent  bonds  of  the  new  sub¬ 
way  company  to  be  formed  by  the  Brooklyn  Rapid  Transit 
Comi)any.  They  are  also  secured  by  pledge  of  $10,000,000 
Brooklyn  Rapid  Transit  convertible  4  per  cent  refunding 
bonds.  The  notes  are  convertible  into  first-mortgage 
bonds  of  the  new'  company  at  the  option  of  the  holder  until 
Jan.  I,  1916. 

United  States  Independent  Telephone  Company  Assess¬ 
ment. — The  voting  trustees  of  the  United  States  Independ¬ 
ent  Telephone  Company,  of  Rochester,  N.  Y.,  which  w'as 
adjudged  insolvent  in  .April,  1908.  have  been  directed  to  pay 
an  assessment  of  $5.40  on  each  of  the  385,975  shares  of 
common  stock  w'hich  stand  in  the  joint  names  of  the  voting 
trustees.  When  the  company  was  declared  insolvent  the 
proceeds  of  the  property  brought  only  enough  at  fore¬ 
closure  sale  to  pay  $13  on  each  $1,000  bond.  The  order 
just  made  directing  the  assessment  provides  for  the  de¬ 
ficiency  and  further  provides  that  if  the  assessment  is  not 
paid  E.  L.  Johnson,  the  receiver,  shall  have  authority  to 
sue  for  its  collection. 

Southern  California  Utilities  Merger  Planned, — Options 
on  the  Ramona  Pow'er  &  Irrigation  Company,  the  Lake 
Hemet  Water  Company,  the  Fairview  Land  &  Water  Com¬ 
pany  and  the  Hemet  Town  Water  Company  have  been  ob¬ 


tained  by  the  Southern  California  Utilities,  a  corporation 
recently  organized  to  consolidate  a  number  of  public  utility 
companies  in  Southern  California.  If  the  California  Rail¬ 
road  Commission  grants  the  application  of  the  Southern 
California  Utilities  to  issue  $10,000,000  bonds,  a  merger  of 
the  above-named  companies  will  be  effected.  Nearly  $5,000,- 
000  of  the  proceeds  from  the  sale  of  these  bonds  will  be 
used  in  improving  the  properties  of  the  Ramona  Power  & 
Water  Company. 

American  Light  &  Traction  Earnings  Improve. — May- 
earnings  of  the  .American  Light  &  Traction  Company  were 
the  most  favorable  thus  far  in  the  current  fiscal  year.  Gross 
earnings  were  $320,719.  an  increase  of  $ii,iii  over  May, 
1911,  and  net  earnings  were  $310,027,  an  increase  of  $10,326. 
Net  earnings  for  the  twelve*  months  ended  May  31  weie 
$98,043  in  excess  of  those  in  the  corresponding  period  last 
year.  The  company’s  showing  indicates  that  the  new  busi¬ 
ness  which  is  being  secured  is  more  than  sufficient  to  offset 
the  loss  incurred  through  reduction  in  rates  in  the  fall 
of  1911. 

New  Western  Union  Rates. — .Announcement  has  been 
made  by  the  Western  Union  Telegraph  Company  that  it 
w'ill  establish  on  July  i  a  new-  30-cent  minimum  rate  zone 
for  telegraph  messages  applying  throughout  the  country. 
The  company  heretofore  has  had  practically  no  interme¬ 
diate  minimum  rate  betw-een  25  cents  and  40  cents,  and 
on  this  account  many  messages  only  slightly-  over  the 
25-cent  zone  distance  have  been  charged  for  on  the  40-cent 
basis.  A  great  number  of  ten-w-ord  messages,  heretofore 
charged  at  40  cents,  will  be  taken  at  30  cents. 

Western  Electric’s  May  Showing. — As  had  been  expected, 
the  17  per  cent  increase  in  gross  earnings  of  the  Western 
Electric  Company  in  the  month  of  April,  of  which  mention 
was  made  in  the  Electrical  World  May  18,  was  not  sustained 
in  the  month  of  May.  Gross  sales  last  month  were  about 
3  per  cent  behind  those  in  May,  1911,  so  that  the  total  busi¬ 
ness  in  the  past  five  months  of  the  present  fiscal  year  is  i 
per  cent  ahead  of  that  in  the  corresponding  period  of  1911. 
No  new  financing  or  construction  is  under  consideration 
by  the  company. 

Change  in  Name  of  Public  Utility  Company. — The 
.American  Public  Utilities  Company,  incorporation  of  which 
was  noted  in  the  previous  issue  of  the  Electrical  World,  is 
the  corporation  w-hich  w-as  recently  organized  as  the  .Ameri¬ 
can  Utilities  Company.  .As  there  was  already  a  company 
by-  this  name,  organized  under  Maine  law-s,  reference  to 
which  was  made  in  these  columns  March  30,  the  organizers 
of  the  new-  company  decided  to  make  the  slight  change  in 
name  in  order  to  avoid  confusion. 

Carolina-Tennessee  Power  Company  Chartered. — Ex¬ 
tensive  hydroelectric  developments  on  the  Hiwassee  River 
near  Murphy,  N.  C.,  are  being  planned  by  the  Carolina- 
Tennessee  Pow'tr  Company,  which  has  been  chartered  un¬ 
der  the  law-s  of  North  Carolina.  The  project  is  still  in  the 
engineering  stage.  The  company  has  an  authorized  capitali¬ 
zation  of  $5,000,000  stock  and  $5,000,000  5  per  cent  fifty-year 
bonds.  The  headquarters  of  the  company  are  at  115  Broad¬ 
way-,  New-  A’ork. 

To  Build  Hydroelectric  Plant  Near  Muskogee,  Okla. — 

Tians  are  being  made  by  the  Muskogee  (Okla.)  Water 
Pow-er  Company  for  erection  of  a  15,000-hp  hydroelectric 
plant  on  the  Grand  River,  near  Muskogee.  S.  P.  Mann  is 
president  of  the  company,  which  was  organized  several 
months  ago.  The  engineering  work  will  be  in  charge  of 
W.  H.  Rosecrans,  consulting  engineer,  of  Chicago.  Work 
will  be  started  by  the  middle  of  this  summer. 

May  Dam  Fraser  River,  in  British  Columbia. — .\ccording 
to  press  advices  from  Vancouver,  B.  C.,  application  has 
been  made  to  the  Dominion  government  by  the  Inter¬ 
national  Railw-ay  Company  for  permission  to  dam  the 
Fraser  River  near  Yale,  B.  C.  It  is  planned  to  develop 
energy  for  operating  electric  railways  on  the  lower  main¬ 
land.  United  States  capital,  it  is  said,  is  promoting  the 
enterprise. 

McCrum-Howell  Reorganization. — The  plans  for  reor¬ 
ganization  of  the  McCrum-Howell  Company  will  not  pro¬ 
vide  for  stock  assessment.  Stockholders  will  be  offered  the 
privilege  of  subscribing  to  the  underw-riting  syndicate, 
which  W'ill  provide  funds  in  lieu  of  assessment. 
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Consolidation  of  Sao  Paulo  (Brazil)  Utilities  Planned. — 
The  Brazilian  Traction,  Light  &  Power  Company,  Ltd.,  is 
to  be  organized  to  take  over  the  properties  of  the  Rio  de 
Janeiro  Tramway,  Light  &  Power  Company,  Ltd.,  the  Sao 
I’aulo  Tramway,  Light  &  Power  Company,  Ltd.,  and  the  Sao 
Paulo  Electric  Company,  Ltd.,  of  Sao  Paulo,  Brazil.  The 
new'  company  will  have  an  authorized  capital  of  $120,000,000, 
made  up  of  $70,000,000  common  stock  and  $50,000,000  6  per 
cent  participating  non-cumulative  preferred  stock.  The 
company  will  be  organized  under  the  laws  of  the  Dominion 
of  Canada,  with  the  following  board  of  directors  and  offi¬ 
cers,  and  with  its  head  office  at  Toronto,  Can.:  Sir  William 
MacKenzie,  Toronto,  chairman;  F.  S.  Pearson,  London, 
president;  E.  R.  Wood,  D.  B.  Hanna,  Z.  A.  Lash,  Miller 
Lash,  Sir  H.  M.  Pellatt,  all  of  Toronto;  Sir  William  Van 
Horne,  Montreal;  Alexander  Mackenzie,  Rio  de  Janeiro; 
H.  Malcolm  Hubbard,  London;  Alfredo  Maia,  Rio  de 
Janeiro;  R.  M.  Horne-Payne,  London;  Percival  Farquhar, 
Paris;  J.  M.  Smith,  treasurer.  There  will  also  be  a  director 
from  each  of  the  cities  of  Paris  and  Brussels,  representng 
the  interests  in  France  and  Belgium.  After  careful  consid¬ 
eration,  the  boards  of  the  three  companies  decided  that  it 
w'ould  be  advisable  in  the  interest  of  the  shareholders  to 
bring  the  companies  together  through  an  exchange  of 
shares  of  the  Brazilian  Traction,  Light  &  Power  Company, 
Ltd.,  to  be  organized  for  the  purpose,  as  by  so  doing  the 
rights  and  privileges  of  the  three  companies  could  be  better 
safeguarded,  the  properties  more  economically  developed 
and  operated  and  additional  capital  more  readily  provided 
for  future  development  of  the  enterprise.  Many  of  the 
larger  shareholders  of  the  three  companies,  representing  a 
large  percentage  of  the  total  capital,  have  already  agreed  to 
the  plan. 

United  Gas  &  Electric  Corporation  (Conn.)  Notes  Of¬ 
fered. — Bertron.  Griscom  &  Jenks  and  Hallgarten  &  Com¬ 
pany.  of  New'  York,  are  offering  jointly  w’ith  Montgomery, 
Clothier  &  Tyler,  of  Philadelphia,  $5,000,000  three-year  con¬ 
vertible  5  per  cent  notes  of  the  United  Gas  &  Electric  Cor¬ 
poration  of  Connecticut,  at  975/^  and  interest,  yielding  6  per 
cent.  This  corporation,  as  noted  in  these  columns  May  25 
and  June  i,  controls  through  stock  ow'nership  public  utility 
companies  operating  in  fifteen  tow’ns  and  cities,  including 
Buffalo,  Elmira  and  Lockport.  N.  Y.;  New  Orleans,  Hart¬ 
ford,  Conn.;  Lancaster,  Wilkes-Barre,  .\ltoona  and  Harris¬ 
burg,  Pa.;  Houston,  Tex.;  Leavenworth,  Kan.,  and  Colorado 
Springs,  Col.  The  notes  are  secured  by  deposit  of  all  the 
common  stock  of  the  United  Gas  &  Electric  Company  of 
New  Jersey,  the  Harrisburg  Public  Service  Company,  the 
Lancaster  County  Railway  &  Light  Company,  the  Houston 
Gas  &  Fuel  Company,  the  Consumers’  Electric  Light  & 
Power  Company,  New  Orleans,  and  the  International  Trac¬ 
tion  Company,  of  Buffalo,  N.  Y.  Earnings  of  the  sub¬ 
sidiary  companies  in  the  past  tw'elve  months  applicable  to 
interest  requirements  on  these  notes  were  more  than  400  per 
cent  of  the  interest  requirements.  The  officers  of  the  com¬ 
pany  are:  President,  George  Bullock;  vice-presidents.  R.  E. 
Griscom  and  S.  J.  Dill;  secretary  and  treasurer.  Henry  Mor¬ 
gan;  assistant  secretary  and  assistant  treasurer.  M.  D.  Evans. 
These,  with  the  following,  are  the  directors  of  the  com¬ 
pany:  M.  W.  Dodge  and  H.  Bronner,  of  New'  York;  Samuel 
Instill,  of  Chicago;  S.  C.  Dunham,  of  Hartford.  Conn.;  W. 
W.  Griest,  of  Lancaster.  Pa.;  John  S.  Jenks.  Jr.,  of  Chest¬ 
nut  Hill,  Pa.;  G.  E.  Shaw',  F.  M.  Potts,  R.  L.  Montgomery 
and  John  Gribbel.  of  Philadelphia. 

Securities  of  Doherty  Company  Sold  Abroad. — On  June 
24  $4,500,000  5  per  ctnt  bonds  of  the  Consolidated  Cities 
Light.  Pow'er  &  Traction  Company  were  offered  for  public 
subscription  in  London  at  S7IJ  and  were  oversubscribed 
within  five  hours.  As  noted  in  these  columns  last  week, 
this  company  was  recently  incorporated  by  H.  L.  Doherty  & 
Company  with  a  capital  stock  of  $10,000,000  and  $25,000,000  in 
bonds  as  a  holding  company  for  the  follow'ing  companies: 
Dominion  Natural  Gas  Company,  Ltd.,  of  Pittsburgh,  Pa.; 
.Mliance  (Ohio)  Gas  &  Power  Company;  Trumbull  Public 
Service  Company,  of  Warren.  Ohio;  Massillon  (Ohio)  Elec¬ 
tric  &  Gas  Company;  Brjstol  (Tenn.)  Gas  &  Electric  Com¬ 
pany;  Cumberland  (Md.)  &  Westernport  Electric  Railway 
Company;  Knoxville  (Tenn.)  Gas  Company;  Meridian 
(Miss.)  Light  &  Railway;  .Amarillo  (Tex.)  Gas  Company; 
Sedalia  (Mo.)  Light  &  Traction  Company,  and  the  Citizens’ 
Gas  &  Electric  Company,  of  Mount  Vernon,  Ill.  .All  of 


the  subsidiary  companies  will  be  under  the  management  of 
the  Doherty  Operating  Company. 

Suit  Over  Sale  of  Louisville  Lighting  Companies. — .A  tem¬ 
porary  injunction  in  favor  of  the  city  of  Louisville  in  the 
suit  brought  by  it  to  prevent  the  consolidation  of  the  Ken¬ 
tucky  Electric  Company,  of  Louisville,  with  the  Louisville 
Lighting  Company,  or  the  taking  over  of  the  Kentucky 
Electric  Company  by  H.  M.  Byllesby  &  Company,  has  been 
granted  by  Judge  Quarles  in  the  chancery  division  of  the 
Jefferson  Circuit  Court.  The  case  will  be  carried  as  soon 
as  possible  to  the  Court  of  .Appeals  in  order  that  the  latter 
may  pass  on  the  right  of  the  defendants  to  acquire  the 
property. 

City  Water  Power  (Tex.)  Bonds. — Laurence  Barnum  & 
Company,  of  New  York,  are  offering  the  unsold  balance  of 
$750,000  first-mortgage  5  per  cent  bonds  of  the  City  Water 
Power  Company,  of  .Austin.  Tex.,  at  9754  and  interest  to 
yield  5.20  per  cent.  These  bonds  are  secured  by  first  lien 
on  property  with  a  replacement  value  of  about  $1,250,000. 
interest  and  principal  being  secured  by  contract  with  the 
city  of  .Austin,  Tex.  Bonds  are  draw’n  by  lot  annually  for 
the  sinking  fund  at  i02j^  and  accrued  interest. 

To  Merge  Public  Utilities  in  Washington,  D.  C. — Stock¬ 
holders  of  the  Washington  (D.  C.)  Railway  &  Electric 
Company  will  hold  a  special  meeting  on  Aug.  15  to  vote 
upon  a  proposition  to  consolidate  the  Anacostia  &  Potomac 
River  Railroad  Company,  the  Brightwood  Realty  Company 
and  the  Washington,  Woodside  &  Forest  Glen  Railway 
&  Power  Company  with  their  company.  .A  majority  of  the 
stock  of  these  companies  is  now  owned  by  the  Washington 
Railw'ay  &  Electric  Company. 

Head  of  National  Chamber  of  Commerce  Urges  Commer¬ 
cial  Unity. — Harry  A.  Wheeler,  president  of  the  Chamber 
of  Commerce  of  the  L'nited  States,  which  was  formed  in 
the  early  part  of  the  year,  as  noted  in  these  columns 
.\pril  27,  advocated  greater  unity  in  commercial  lines,  in  an 
address  he  made  in  Chicago  on  June  25  before  the  National 
Press  Association. 

Underwrite  Electric  Bond  &  Share  Stock. — .An  issue  of 
$1,500,000  6  per  cent  preferred  stock  of  the  Electric  Bond 
&■  Share  Company  has  been  underwritten  by  W.  P.  Bon- 
bright  &  Company,  who  are  offering  the  stock  at  par  and 
accrued  dividends. 
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Personal 

Mr.  C.  M.  Rogers,  who  was  recently  appointed  com¬ 
bustion  engineer  of  the  Empire  District  Electric  Company, 
Joplin,  Mo.,  is  just  recovering  from  a  six  weeks’  attack  of 
typhoid  fever. 

Mr.  R.  T.  Guppy,  who  was  in  charge  of  the  San  Francisco 
suburban  electrification  work  for  the  Southern  Pacific,  has 
been  placed  in  charge  of  similar  work  for  this  company  at 
Portland,  Ore. 

Mr.  Theodore  N.  Vail,  president  of  the  .\merican  Tele¬ 
phone  &  Telegraph  Company,  has  had  the  honorary  degree 
of  doctor  of  laws  conferred  upon  him  by  Middlebury  Col¬ 
lege,  Middlebury,  Vt. 

Mr.  E.  H.  Shufro  has  resigned  as  purchasing  agent  for  the 
Union  Electric  Light  &  Power  Company,  St.  Louis,  Mo., 
to  become  associated  with  Mr.  W.  V.  N.  Powelson,  con¬ 
sulting  engineer.  New  York. 

Mr.  A.  K,  Baylor,  Schenectady,  N.  Y.,  delivered  an 
address  on  “Comparison  of  the  Development  of  Electric 
Public  Service  in  England  and  in  the  United  States”  before 
the  Colorado  Electric  Club,  Denver,  on  June  6. 

Mr.  Arthur  R.  Kelly,  Olympia,  Wash.,  who  has  been  in 
the  employ  of  the  Washington  Public  Service  Commission 
for  several  years,  has  been  appointed  assistant  expert  elec¬ 
trical  engineer  to  the  Washington  State  Railroad  Commis¬ 
sion. 

Sir  Oliver  Lodge,  principal  of  the  Birmingham  University, 
is  the  author  of  a  paper  on  “The  Irrationality  of  War”  in 
the  July  number  of  International  Conciliation,  which  is  pub¬ 
lished  by  the  American  Association  for  International  Con¬ 
ciliation. 

Mr.  Roy  A.  Field  has  resigned  as  superintendent  of  the 
Rome  (N.  Y.)  Gas,  Electric  Light  &  Power  Company,  to 
become  manager  for  J.  G.  White  &  Company  of  lighting 
plants  at  Frankfort.  Owensboro,  Bowling  Green,  Hopkins¬ 
ville  and  Clarkville,  Ky. 

Mr.  J.  C.  McQuiston,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  presented  a  series  of  motion  pic¬ 
tures  illustrating  the  present-day  conveniences  of  electricity 
in  the  household  before  the  Portland  (Ore.)  Railway,  Light 
&  Power  Company  on  June  18. 

Mr.  Albert  O.  Hunt  has  resigned  as  superintendent  of 
the  London  (Ont.)  Electric  Company  to  become  assistant 
general  manager  and  motor-service  solicitor  for  the  Hydro¬ 
electric  Power  Commission  of  Ontario,  Canada.  Mr.  Hunt 
will  assume  his  new  duties  during  August. 

Mr.  William  R.  Power,  formerly  superintendent  at  Al¬ 
toona,  Pa.,  for  the  .American  Railways  Company,  has  been 
l-laced  in  charge  of  the  commercial  department  of  the  Con¬ 
solidated  Light,  Heat  &  Power  Company,  which  is  con¬ 
trolled  by  the  American  Railways  Company. 

Mr.  Howard  Lancaster  has  resigned  his  position  as  city 
electrician  of  Paris,  Ky.,  to  become  superintendent  of  the 
telephone  service  of  the  Lexington  &  Eastern  Railroad, 
Lexington,  Ky.  The  vacancy  is  being  filled  temporarily 
by  the  appointment  of  Mr.  Vernon  McGouldrick,  of  the 
Paris  Gas  Electric  Company. 

Prof.  Olin  J.  Ferguson  is  severing  his  connection  with 
Union  College.  Schenectady,  N.  Y.,  where  he  has  been  as¬ 
sociated  with  Dr.  C.  P.  .Steinmetz  in  the  electrical  engineer¬ 
ing  department  for  the  past  seven  years.  He  has  accepted 
appointment  as  head  professor  of  electrical  engineering  in 
the  University  of  Nebraska  and  will  remove  to  Lincoln  on 
or  about  Sept.  1,  igi2. 

Mr,  Oscar  M.  Frykman  has  been  appointed  city  electri¬ 
cian  of  Minneapolis,  Minn.,  succeeding  Mr.  F.  G.  Dustin, 
who  resigned  his  position  to  enter  the  commercial  field  as 
manager  of  the  Northern  Electrical  Company  of  Minneap¬ 
olis.  Mr.  Frykman  is  an  electrical  man  of  experience  and 
has  served  as  first  assistant  in  the  city  department  during 
tlie  last  three  years. 

Mr.  William  H.  Marsh,  who  for  the  past  ten  years  has 
been  connected  with  the  Standard  Underground  Cable 
Company,  of  Pittsburgh,  Pa.,  as  superintendent  of  construc¬ 
tion,  has  been  appointed  secretary  and  assistant  treasurer 
and  sales  manager  of  the  Standard  Underground  Cable 


Company  of  Canada,  Ltd.,  with  headquarters  at  Hamilton, 
Ont.  Associated  with  Mr.  Marsh  as  assistant  sales  man¬ 
ager  will  be  Mr.  H.  G.  Burd,  who  for  some  time  has  been 
sales  engineer  in  the  New  York  office  of  the  company. 

Mr.  Robert  Morrison,  Jr.,  for  the  last  six  years  secretary 
and  treasurer  of  the  Michigan  United  Railways,  Jackson 
Mich.,  and  later  secretary  of  the  Michigan  United  Traction 
Company,  has  resigned  his  position  with  the  latter  com¬ 
pany,  to  take  effect  July  i.  This  change  is  made  by  Mr. 
Morrison  in  order  that  he  may  give  closer  personal  atten¬ 
tion  to  his  interests  in  the  Georgia  Power  Company,  of 
Atlanta,  Ga.,  of  which  company  he  is  auditor.  He  will  retain 
his  connection  with  the  Michigan  United  Railways  as  treas¬ 
urer  and  will  continue  to  reside  in  Jackson. 

Mr.  Edwin  E.  Witherby,  who  was  recently  appointed 
Western  manager  of  the  General  Vehicle  Company  with 
headquarters  in  Chicago,  was  formerly  head  of  the  E.  E. 
W’itherby  Company,  a  New  York  corporation  controlling 
five  different  gas  and  electric  properties.  He  was  respon¬ 
sible  for  the  organization  of  the  United  Gas  &  Electric 
Company  and  was  identified  for  years  with  the  Susque¬ 
hanna  Railway,  Light  &  Power  Company.  He  is  a  mem- 
I'C-r  of  the  National  Electric  Light  Association,  American 
Gas  Institute,  American  Institute  of  Electrical  Engineers, 
the  Indiana  State  Gas  Association,  the  New  England  As¬ 
sociation  of  Gas  Engineers  and  the  Society  of  Gas  Lighting. 

Mr.  Albert  Jackson  Marshall,  who  has  affiliated  with  Mr. 
F.  Laurent  Godinez  in  consulting  lighting  work,  has  long 
been  identified  with  illuminating  engineering  activities. 
Beginning  with  the  Baltimore  branch  of  the  Welsbach  com¬ 
pany,  Mr.  Marshall  has  been  continuously  active  in  the 
lighting  industry,  his  later  exertions  having  been  on  behalf 
of  the  Holophane  company,  with  which  he  was  connected 
for  seven  years.  He  has  delivered  many  lectures  on  illumi¬ 
nating  engineering  subjects  in  the  interests  of  both  the 
Welsbach  company  and  the  Holophane  company,  before 
both  gas  and  electric  lighting  engineers.  For  a  time  he 
served  as  chief  engineer  of  the  engineering  department  and 
subsequently  as  manager  of  the  architectural  department  of 
the  Holophane  company.  Mr.  Marshall  was  a  charter  mem¬ 
ber,  was  for  many  years  secretary  of  the  New  York  Sec¬ 
tion  and  is  at  present  director  of  the  Illuminating  Engi¬ 
neering  Society.  He  is  chairman  of  the  illumination  com¬ 
mittee  of  the  National  Commercial  Gas  Association  and  an 
associate  member  of  the  American  Institute  of  Electrical 
Engineers  and  of  the  Association  of  Car  Lighting  Engi¬ 
neers. 

Obituary 

Mr.  W.  E.  Athern,  engineer  of  equipment  of  the  Western 
Union  Telegraph  Company,  who  died  on  May  29,  was  di¬ 
rectly  responsible  for  many  inventions  in  telegraphy,  al¬ 
though  he  never  received  public  recognition  or  appreciation 
of  his  work.  He  invented  the  duplex  system  for  use,  by 
means  of  the  “composite,”  in  simultaneous  telephone  and 
telegraph  transmission.  He  also  invented  and  developed 
the  present  standard  telegraph  repeaters.  He  was  for  a 
time  employed  in  the  engineering  and  plant  departments 
of  the  American  Telephone  &  Telegraph  Company,  New 
York. 

Mr.  E.  H.  Keating,  formerly  city  engineer  of  Toronto, 
Can.,  and  later  general  manager  of  the  Toronto  Railway, 
died  on  June  18  at  his  home  in  that  city.  Mr  Keating  was 
a  native  of  Halifax,  N.  S.  He  was  educated  at  the  Dal- 
housie  University  and  the  Chicago  Academy  and  studied 
engineering  under  Mr.  George  Whiteman,  provincial  gov¬ 
ernment  engineer  of  Nova  Scotia,  and  Sir  Sandford  Flem¬ 
ing.  It  was  while  city  engineer  of  Duluth  that  Mr.  Keating 
was  invited  to  become  city  engineer  of  Toronto,  which 
position  he  held  from  1892  to  1898.  In  1898  Mr.  Keating 
w'as  appointed  general  manager  of  the  Toronto  Railway 
and  continued  in  that  position  until  1904.  From  Toronto  he 
went  to  Mexico  as  managing  engineer  for  the  MacKenzie- 
Mann  interests,  and  for  the  past  seven  years  he  had  been 
engaged  in  private  practice  in  Toronto.  He  was  a  past 
president  of  the  Canadian  Society  of  Civil  Engineers,  a 
•member  of  the  American  Society  of  Civil  Engineers  and  a 
member  of  the  Engineers’  Club  of  Toronto. 
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Construction 

EUFAULA,  ALA. — A  franchise  has  been  granted  to  the  Pioneer  El. 
Lt.  Co.  to  construct  and  operate  electric  light,  ice  and  gas  plants. 

FORT  PAYNE,  ALA. — Plans  are  being  prepared  by  the  Little 
River  Pwr.  Co.,  Nashville,  Tenn.,  for  the  construction  of  three  hydro¬ 
electric  developments,  having  a  total  output  of  150,000  hp.  The  first 
will  be  built  on  the  Little  River,  near  Fort  Payne,  where  50,000  hp 
will  be  developed.  Electricity  generated  at  this  plant  will  be  transmitted 
to  -Anniston,  Gadsden,  Huntsville  and  other  localities. 

G.ADSDEN,  -AL.A. — Preparations  are  being  made  by  the  Noccalula 
Ry.,  Lt.  &  Pwr.  Co.  for  the  construction  of  an  electric  railway  from 
Gadsden  to  Noccalula  Falls,  a  distance  of  3'/i  miles.  Louis  Hart, 
Gadsden,  is  interested. 

HALEYA’II.LE,  .AL.\. — .\t  an  election  held  June  17  the  citizens  voted 
to  issue  $5,000  in  bonds  for  a  lighting  system  and  $15,000  in  bonds  for 
water-works.  M.  S.  Drewry  is  city  clerk. 

MONTGflMERY,  AL.A. — The  Montgomery  Lt.  &  Pwr,  Co.  has  filed 
a  notice  of  increase  in  capital  stock  from  $1,000,000  to  $2,000,000.  The 
company,  it  is  understood,  will  make  improvements  to  its  electric  rail¬ 
way  system  in  Montgomery. 

GLEND.\LE,  .\RIZ. — The  Council  has  passed  an  ordinance  providing 
for  a  bond  issue  of  $9,000  for  the  construction  of  a  municipal  electric- 
light  plant. 

KINGM.AN,  .ARIZ. — Plans  are  being  made  by  E.  H.  Dickie,  Monrovia, 
Cal.,  operating  in  the  Silver  Creek  district,  near  Kingman,  for  the  in¬ 
stallation  of  an  electric  hoist. 

PRESCOTT,  -ARIZ. — The  Climax  Mining  Co.  is  contemplating  the 
installation  of  an  electric  power  plant  to  operate  the  machinery  in  its 
mines  and  mill.  R.  M.  Martin  is  president. 

LITTLE  ROCK,  ARK. — Work  will  soon  be  begun  by  the  Little  Rock 
Ry.  &  El.  Co.  on  improvements  to  its  system,  including  double-tracking 
the  Highland  Park  line  and  installation  of  additional  equipment  in  the 
power  house,  to  cost  about  $20,000.  .A  6000-ft.  condenser  and  an  18-in. 
motor-driven  centrifugal  pump  will  be  purchased,  together  with  other 
pumps,  etc.  Plans  are  also  being  considered  for  placing  the  wires  under¬ 
ground  in  the  business  district,  at  a  cost  of  from  $150,000  to  $170,000. 

OL.A,  ARK. — Ira  and  G.  W.  Micks  have  been  granted  a  franchise  to 
construct  and  operate  an  electric-light  plant  in  Ola. 

D-A\’1S,  CAL. — The  Pacific  Gas  &  El.  Co.  is  building  an  addition  to 
its  new  substation  here  to  provide  room  for  two  machines  to  handle 
4000-volt,  single-phase  current  for  the  Southern  Pacific  Co.’s  block  sig¬ 
nal  system  east  and  west  of  here.  The  electric  company  is  also  erect¬ 
ing  a  transmission  line  east  from  Woodland  to  the  substation  that  will 
supply  power  to  the  N’allejo  Northern  Railroad. 

GRIMES,  C.AL. — .A  petition  is  being  circulated  to  be  presented  to 
the  Board  of  Supervisors  to  call  a  special  election  to  vote  on  the  propo¬ 
sition  to  form  a  lighting  district  in  Grimes. 

HOLTONVILLE,  C.AL. — ^The  Holton  Pwr.  Co.  has  applied  to  the  State 
Railroad  Commission  for  permission  to  issue  $300,000  in  bonds,  the  pro¬ 
ceeds  to  be  used  for  construction  work. 

MARYSVILLE,  CAL. — Arrangements  are  being  made  by  the  Oro  El. 
Lt.  &  Pwr.  Co.  to  supply  electricity  here.  A  new  distributing  system  will 
be  installed. 

NEWPORT  BE.ACH,  C.AL. — The  City  Council  is  considering  the 
question  of  calling  a  special  election  to  vote  on  the  proposition  to  issue 
bonds  for  the  construction  of  an  electric-light  plant  and  a  gas  plant. 

REDLANDS,  CAL. — Investigations  are  being  made  of  the  power 
rights  in  Mill  Creek  Canyon  offered  to  the  city  by  C.  G.  Baldwin  for 
$75,000.  .A  municipal  electric  light  and  water  system  may  be  established. 

S.AN  FRANCISCO,  C.AL. — The  Ocean  Shore  R.  R.  Co.  has  been  noti¬ 
fied  by  the  Public  Utilities  Committee  to  discontinue  the  use  of  steam 
locomotives  within  the  city  limits.  It  is  expected  it  will  equip  its  city 
trackage  soon  for  electrical  operation. 

SEB-ASTOPOL,  CAL. — The  Pacific  Gas  &  El.  Co.  has  notified  the 
Board  of  Trustees  that  if  it  is  awarded  the  contract  for  furnishing  elec¬ 
tricity  for  lamps  and  motors  the  entire  town  will  be  rewired  and  a  new 
system  installed. 

TULARE,  C.AL. — The  Tulare  County  Pwr.  Co.  has  applied  to  the 
State  Railroad  Commission  for  permission  to  raise  funds  to  generate 
and  distribute  electricity  in  the  western  part  of  Tulare  County. 

BOULDER,  COL. — The  City  Council  has  awarded  the  O’Brian  Con¬ 
struction  Co.,  Boulder,  the  contract  for  the  construction  of  a  municipal 
lighting  plant.  The  contract  calls  for  the  construction  of  a  large  dam 
at  Silver  Lake,  which  will  furnish  power  to  operate  the  system. 

DENV’ER,  COL. — Investigations  are  being  made  by  the  engineers  of 
the  Denver  &  Rio  Grande  R.  R.  Co.  to  determine  the  feasibility  of  equip¬ 
ping  the  lines  of  the  system  over  the  mountain  passes  for  electrical  opera¬ 
tion.  The  construction  of  the  detour  line  over  Soldiers’  Summit,  Utah, 
has  been  held  in  abeyance  pending  the  outcome  of  investigations. 

PUEBLO,  COL. — Negotiations  are  under  way  between  the  city  com¬ 
missioner  and  the  Pueblo  &  Suburban  Trac.  &  Ltg.  Co.  for  the  installa¬ 
tion  of  electric  lamps  in  Mineral  Palace  Park  and  City  Park. 

E.AST  LONGME.ADOW,  CONN. — The  citizens  have  voted  to  authorize 
the  Selectmen  to  enter  into  a  contract  with  the  Massachusetts  Central 


Ltg.  Co.,  Palmer,  for  lighting  the  streets.  The  contract  calls  for  90 
lamps  at  $17.50  each  per  year. 

MYSTIC,  CONN. — The  Westerly  Lt.  &  Pwr.  Co.  is  planning  to  erect 
a  brick  substation  in  Mystic  to  replace  the  one  recently  destroyed  by  fire. 

WASHINGTON,  D.  C.— The  Washington  &  Great  Falls  Ry.  &  Pwr. 
Co.  is  contemplating  the  construction  of  an  electric  railway  from  Wis¬ 
consin  Avenue  to  the  Great  Falls  of  the  Potomac,  a  suburb  near  Wash¬ 
ington.  The  company  also  proposes  to  erect  a  power  station  and  to  estab- 
lich  an  amusement  park  at  Great  Falls. 

W.ASHINGTON,  D.  C. — The  .American  consulate-general  at  Sydney, 
.Australia,  has  forwarded  copies  of  tender  forms,  specifications,  etc.,  cov¬ 
ering  various  telephone  supplies,  including  switchboards,  accessories,  etc., 
issued  by  the  Postmaster-General’s  Department  of  the  Commonwealth  of 
.Australia.  Copies  of  papers  referred  to  will  be  loaned  to  parties  in¬ 
terested  on  application  to  No.  8902,  Bureau  of  Manufactures,  De¬ 
partment  of  Commerce  and  Labor,  Washington,  D.  C.  Tenders  for  the 
above  materials  will  be  received  until  July  31. 

W.ASHINGTON,  D.  C. — .An  American  consul  has  forwarded  a  copy 
of  a  concession  granted  by  the  local  government  to  a  business  firm  for 
constructing  a  dry  dock  and  ship-building  plant,  the  latter  to  consist 
of  machine  shop,  electric  cranes,  marine  railways,  etc.,  boiler  shops, 
power  house  with  its  electrical  equipment  and  all  other  necessary  equip¬ 
ment.  The  company  is  not  to  expend  less  than  $6,000,000.  Copy  of  the 
complete  report  will  be  sent  upon  request  to  No.  9042,  Bureau  of  Man¬ 
ufactures,  Department  of  Commerce  and  Labor,  Washington,  D.  C. 

L.AKE  BUTLER,  FL.A. — The  Lake  Butler  Ice  Co.  contemplates  the 
construction  of  an  electric  light  plant.  H.  J.  Smith,  Tarpon  Springs,  is 
interested. 

ATL.ANT.A,  G.A.— The  Central  Georgia  Trans.  Co.  has  been  granted 
permission  to  erect  a  trunk  power  line  from  the  main  plant  in  Atlanta 
to  a  substation  to  be  built  in  East  Point. 

CUXXTON,  G.A.— The  city  is  considering  plans  for  the  construction 
of  a  municipal  electric-light  plant. 

GREENSBORO,  G.A. — Prominent  business  men  are  considering  the 
question  of  securing  electricity  from  the  large  power  plant  on  the  Oc- 
mulgee  River.  Electricity  generated  at  the  plant  is  distributed  by  the 
Central  Georgia  Pwr.  Co.,  Macon,  Ga. 

GUYTON,  G.A. — ^The  Effington  Lt.  &  Pwr.  Co.  is  planning  to  install 
an  electric-light  plant  in  Guyton,  to  cost  about  $5,000.  Louis  Brown, 
P.  O.  box  77,  Savannah,  Ga.,  is  interested  in  the  company. 

HARTWELL,  G.A. — Clarence  Linder,  vice-president  of  the  People’s 
Bank,  is  planning  a  water-power  development  to  furnish  electricity  for 
lamps  and  motors.  He  also  proposes  to  apply  for  .a  municipal  lighting 
franchise. 

BONDVILI.E,  ILL. — The  installation  of  an  electric-light  plant  here  is 
under  consideration.  It  is  proposed  to  organize  a  company  to  operate  it. 

P.ARIS,  ILL. — The  finance  committee  of  the  City  Council,  which  asked 
for  bids  for  a  municipal  lighting  plant,  has  reported  unfavorably  upon 
the  proposition  provided  satisfactory  arrangements  can  be  made  with  the 
Paris  Gas  &  El.  Lt.  Co.  New  bids  have  l)een  a.sked  for  street  lighting. 

SHELBYVH.LE,  ILL. — Plans  are  being  considered  for  wiring  the 
county  fair  grounds  and  buildings  and  to  light  the  entire  grounds  by 
electricity. 

SPRINGFIELD,  ILL. — The  Springfield  Pleasure  Driveway  and  Park 
District  has  closed  a  contract  with  the  Springfield  Lt.,  Ht.  &  Pwr.  Co., 
whereby  the  latter  will  install  an  ornamental  street-lighting  system,  at  a 
cost  of  $19,000,  and  furnish  electricity  for  lighting  the  parks  and  boule¬ 
vard  at  $16.11  per  lamp  per  year  on  an  all-night  schedule. 

STERLING,  ILL. — The  Illinois  Northern  Utilities  Co.  is  planning  to 
extend  its  transmission  line  from  Sterling  to  Morrison,  Tampico  and 
Erie. 

W.\TSEK.\,  ILL. — The  Board  of  Supervisors  of  Iroquois  County  has 
granted  the  Central  Illinois  Utilities  Co.  a  franchise  to  erect  a  trans¬ 
mission  line  from  Watseka  along  the  highways  of  the  county.  The  pro¬ 
posed  line  will  supply  electricity  in  Crescent  City,  Gilma,  Onarga,  La 
Hogue  and  other  localities. 

BLUFFTON,  INI). — Prof.  C.  Francis  Harding,  of  Purdue  University, 
has  been  retained  as  consulting  engineer  to  make  complete  appraisal 
and  estimate  of  necessary  improvements  on  the  municipal  electric  light 
and  power  plant  in  Bluffton. 

FORTVILLE,  IND. — At  a  special  election  held  June  18  the  projrosition 
to  install  a  water  and  light  plant  was  carried.  It  is  stated  that  plans  will 
be  prepared  at  once  for  the  plant  and  contracts  for  construction  and 
machinery  awarded  as  soon  as  possible. 

GOSHEN,  IND. — In  a  general  report  submitted  to  the  City  Council, 
Orlando  Hamilton,  superintendent  of  the  city  water-works  and  light 
plant,  states  that  the  electric  plant  should  be  reconstructed  or  repaired. 
He  also  recommends  substituting  an  inclosed-arc  lighting  system  for  the 
present  arc  lamps. 

LAPORTE,  IND. — The  United  Lt.  &  Rys.  Co.,  incorporated  under 
the  laws  of  Maine  with  a  capital  stock  of  $12,000,000,  has  filed  articles 
of  incorporation  and  been  granted  a  charter  to  do  business  in  Indiana. 
The  new  company  has  taken  over  the  Laporte  Elec.  Co.,  Laporte,  and 
is  preparing  to  take  over  other  companies.  William  A.  Martin,  of  La¬ 
porte,  is  president,  and  L.  H.  Henike,  of  Grand  Rapids,  Mich.,  secre- 
ia:y. 
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LKUAXON,  IND. — The  Citizens'  El.  Lt.  &  Ice  Co.  has  jHirchased  the 
proi)erty  of  the  Lebanon  Htg.  Co.  and  plans  are  being  prepared  for 
merging  the  two  plants.  New  equipment  will  be  installed,  including  a 
turbine  engine.  Steam  from  the  heating  plant  will  be  used  to  operate 
the  power  plant.  Plans  are  being  prepared  by  the  W.  H.  Schott  Co., 
Chicago,  111. 

M.AKTINSVIl.LE,  INI). — The  Alliance  Engineering  Co.,  Cincinnati, 
Ohio,  is  reported  to  have  purchased  the  property  of  the  Martinsville  Lt., 
lit.,  Fwr.  &  VVtr.  Co.  The  property  will  be  taken  over  by  the  new 
owners  July  1. 

MITCHELL,  INI). — The  City  Council  is  contemplating  the  installa¬ 
tion  of  an  engine  and  generator  in  the  municipal  electric  light  plant. 

SIIEUID.AN,  INI). — The  City  Council  is  planning  to  install  an  electric 
distributing  system.  A  transmission  line  will  be  erected  from  Nobles- 
ville,  a  distance  of  11  miles,  where  electricity  will  be  secured  to  operate 
the  system. 

TEUUl^  ll.M’TE,  INI). — The  Vigo  El.  Co.,  former  owner  of  the  electric 
lighting  plants  at  West  Terre  Haute,  llrazil  and  Greencast'e,  which  were 
recently  purchased  by  the  1.  P.  Movg.-m  syndicate,  has  also  sold  all  its 
hohlings  in  coal  lands,  mines,  etc.,  in  Sugar  Creek  Township  to  the  Fauvre 
Coal  Co.,  Indianapolis.  It  is  e.xiK-cted  that  the  new  syndicate  will  com¬ 
pete  for  the  lighting  contract  in  Terre  Haute  and  that  a  new  interurhan 
railway  will  l  e  extendeil  to  Terre  Haute  from  the  west. 

CH.XKLK.S  CITX',  I.\. — The  City  Council  has  awarded  the  contract  for 
street  lighting  to  the  Charles  City  Lt.  &  Ht.  Co.  Under  the  terms  of  the 
contract  twenty-six  ornamental  lamp  standards  will  be  installed. 

D.WTS  CITY,  I.\. — The  Herald  Publishing  House,  of  Lamoni,  has 
submitted  a  proposition  to  the  Council  offering  to  extend  its  transmis¬ 
sion  line  from  its  power  house  in  Lamoni  to  Davis  City,  piovided  a  fran¬ 
chise  is  granted  and  sufficient  patronage  is  guaranteed.  A  special  elec¬ 
tion  will  be  held  July  1  to  vote  on  the  proposition. 

FORT  DOlM'iE,  I.\. — The  capital  stock  of  the  Fort  Dodge  Tel.  Co. 
has  been  increased  from  $100,000  to  $300,000. 

(J.XKWTN,  I.\. — The  Council  has  granted  J.  P.  Walters,  secretary  of 
the  Tama  &  Toledo  El.  Ry.  &  Lt.  Co.,  Toledo,  a  franchise  to  supply  elec¬ 
tricity  for  lamps  and  motors  here. 

HOPKINTON,  lA. — W.  A.  Milroy,  owner  of  the  local  electric-light 
plant,  is  contemplating  extensive  improvements  to  system.  The  City 
Council  is  considering  the  question  of  installing  a  new  street-lighting 
system.  Electroliers  may  be  erected  in  the  business  section. 

KEOKUK,  I.\. — Plans  have  been  approved  by  the  Stone  &  Webster 
Engineering  Corpn.,  Hoston,  Mass.,  for  the  construction  of  a  new  sub¬ 
station  for  the  Keokuk  El.  Ry.  &  Pwr.  Co.,  to  he  located  at  Ninth  and 
Phelean  Streets,  to  cost  approximately  $100,000.  The  new  plant  will  have 
an  output  of  110,000  hp. 

MERRILL,  lA. — Steps  have  been  taken  by  local  business  men  for  the 
installation  of  a  municipal  electric-light  plant. 

MOUNT  VERNON,  lA. — .Xt  an  election  held  recently  the  proposi¬ 
tion  to  grant  a  franchise  to  the  Cedar  Rapids  &  Iowa  City  Ry.  &  Lt.  Co. 
was  carried. 

NEV.XD.X,  I.\. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  street-lighting  system  here. 

SHELLROCK,  lA. — .\n  electric-light  franchise  has  been  granted  to 
IVi  and  William  Richards. 

WOODHINE,  lA. — E.  .-X.  llullock,  of  the  lowa-Nebraska  Public  Serv¬ 
ice  Co.,  of  Missouri  X’alloy,  has  applied  to  the  Council  for  a  franchise 
to  supply  electricity  in  XX’oodbine. 

.XTlTlISON,  K.‘XN. — Work  will  soon  begin  on  improvements  to  the 
electric  plant  of  the  Atchison  Ry.,  Lt.  &  Pwr.  Co.,  at  Tenth  and  Main 
Streets,  to  cost  aliout  $35,000.  A  new  building  25  ft.  x  130  ft.  will  be 
erected,  new  boilers  and  750-kw  direct-connected  generating  unit  in¬ 
stalled.  .Ml  machinery  has  been  purchased.  J.  XV^  Waggener  is  local 
manager. 

.XXTELI.,  K.'XN. — The  town  of  Axtell  is  contemplating  erecting  a 
transmission  line  to  Seneca  to  secure  electricity  to  oiterate  the  |>ro- 
posed  municipal  electric  light  and  power  system.  Ronds  to  the  amount 
of  $10,000  were  voted  to  establish  a  plant. 

HURl.lNGTON,  K.XN. — The  Commercial  Club  is  promoting  the  in¬ 
stallation  of  an  ornamental  street-lighting  system  for  the  principal  streets. 

OSRORNF.,  K.XN. — .Xrrangements  are  being  made  by  the  City  Council 
for  the  reconstruction  of  the  local  electric-light  plant,  recently  pur¬ 
chased  by  the  city.  The  system  will  be  changed  from  direct-current 
to  alternating-current.  Tungsten  lamps  will  be  used  for  street  lighting. 

TOPF.K.X.  K.XN. — Rills  will  Ik-  received  by  the  city  clerk  until  July  1 
for  the  installation  of  the  ornamental  street-lighting  system  on  F'ast 
I'ourth  Striet  from  Kansas  .X  venue  to  Holliday  Street.  Several  ex¬ 
tensions  to  the  system  are  under  consideration. 

\\"1 1.1.1  X.Xl SRURG,  K.XN. — XX'ork  will  begin  on  the  construetion  of 
the  municipal  electric-light  plant  about  July  15.  for  which  bonds  to  the 
amoiint  of  $5,000  were  recently  voted.  1.  C.  Rushong.  of  Ottawa, 
engineer,  has  Iteen  engaged  to  take  charge  of  the  work. 

I.F.  I  rt'H  FI  ELD,  KX'. — Preliminary  arrangements  have  been  comiileted 
by  the  Lcitchfield  El.  Lt..  Ht.  &  Pwr.  Co.  for  the  construction  of  an 
electric-light  plant  here.  XV.  T.  McClaskcy,  S.  F'.  Seager  and  others 
are  interested. 

LEXINGTON,  KX'. — The  Transylvatti.a  University  is  contem]ilating  the 


construction  of  a  central  heating  and  power  plant  in  connection  with 
the  university,  to  cost  about  $100,000.  R.  H.  Crossfield  is  president. 

MARION,  KY. — The  Marion  El.  Lt.  &  Ice  Co.  is  contemplating  the 
installation  of  additional  machinery.'  S..M.  Jenkins  is  president. 

SIMPSONX’ILLE,  KX’. — The  Lincoln  Industrial  Institute  contem¬ 
plates  the  installation  of  an  electric  light  and  power  plant,  to  cost  ap¬ 
proximately  $10,500.  -X.  E.  Thompson  is  president. 

T.XX'LORSX’ILLE,  KX’. — The  installation  of  an  electric-light  system 
is  under  consideration. 

JEN.X,  L.X. — Plans  are  being  prepared  for  the  installation  of  an  elec¬ 
tric-light  plant  and  ice  factory  in  Jena,  to  cost  about  $25,000.  H.  W. 
Wright  and  C.  C.  O’Malley,  Winnfield,  are  interested. 

NEXX’  ORLE.XNS,  LA. — The  New  Orleans  Ry.  Co.  has  submitted  a 
proposition  to  the  Sewerage  and  XX'ater  Hoard  offering  to  supply  elec¬ 
tricity  to  operate  the  water  plant  and  the  drainage  and  sewage-pumping 
stations. 

.XXIE.'^RURX',  M.XSS. — The  .Xmesbury  El.  Lt.  Co.  has  petitioned  the 
State  <ias  and  Electric  Light  Commissioners  for  permission  to  issue 
$1-4,700  additional  capital  stock,  the  jiroceeds  to  be  used  for  extensions  to 
plant. 

ROSTON,  M.XSS. — Rids  will  be  received  by  Manus  J.  Fish,  super¬ 
intendent  of  public  buildings,  100  Summer  Street,  Roston,  until  July  1 
for  furnishing  and  installing  electrical  work  in  an  office  building,  the  an¬ 
nex  to  the  city  hall.  Copy  of  plans  and  specifications  may  be  obtained  at 
the  office  of  Edward  T.  P.  Graham,  architect,  20  Beacon  Street,  Roston. 

A  deposit  of  $25  will  be  required  for  each  set  of  drawings  and  specifica¬ 
tions. 

DlGHTON,  M.XSS. — The  Fall  River  El.  Lt.  Co.  is  planning  to  extend 
its  transmission  lines  to  Dighton,  where  it  has  recently  been  granted  a 
franchise. 

GRFIEN FIELD,  M.XSS. — The  Greenfield  El.  Lt.  &  Pwr.  Co.  is  plan¬ 
ning  to  install  a  750-kw  generating  unit,  consisting  of  waterwheel  and 
generator. 

HINSD.XLE,  M.XSS. — The  Eureka  El.  Co.,  Pittsfield,  is  making  in¬ 
vestigations  in  Hinsdale  with  a  view  of  furnishing  electricity  for  lamps 
and  motors  here.  It  is  proposed  to  extend  the  transmission  line  from 
Dalton  to  supjtly  the  service.  Electricity  for  operating  the  system  will 
be  furnished  by  the  Pittsfield  El.  Co.,  Pittsfield. 

NORTH  .AD.-XMS,  M.XSS. — Interests  connected  with  the  power  devel¬ 
opment  of  the  Deerfield  River  at  the  east  side  of  Florida  Mountain  have 
secured  rights  of  way  over  the  mountain  to  North  .Xdams  and  to  the 
power  station  at  Zylonite. 

XX'ESTFIELD,  MASS. — The  Municipal  Lighting  Department  is  plan¬ 
ning  to  substitute  electric  incandescent  lamps  for  arc  lamps  now  in  use 
in  the  residential  sections. 

XXTNTHROP,  M.XSS. — The  committee  appointed  by  the  town  to  in¬ 
vestigate  the  advisability  of  municipal  ownership  of  a  gas  and  electric 
plant  has  recommended  that  the  town  should  not  acquire  a  plant  at  the 
((resent  time  and  recommends  that  a  new  contract  be  made  with  the 
Suburban  Gas  &  El.  Co. 

WORCESTER,  M.XSS. — The  City  Council  committee  on  street  light¬ 
ing  has  recommended  the  erection  of  46  luminous  arc  lamps  on  Front 
Street  between  Main  and  Washington  Streets.  Tungsten  lamps  for  all 
bridges  under  the  railroad  locations  on  streets  that  cross  under  the 
“Chinese  wall"  were  also  recommended. 

CENTERX’ILLE,  MICH. — The  capital  stock  of  the  Centerville  XX'tr. 
&  El.  Co.  has  been  increased  from  $10,000  to  $75,000. 

MERRILL,  MICH.— The  Consolidated  Lt.  &  Pwr.  Co.  has  been  granted 
a  30-year  franchise  to  furnish  electricity  in  Merrill.  J.  L.  Hudson,  of 
Detroit,  is  interested  in  the  company. 

SAGINAXX’,  MICH. — The  Saginaw  Pwr.  Co.  has  submitted  a  proposi¬ 
tion  to  the  special  committee  on  improved  street  lighting  in  the  East 
Side  business  district.  The  plans  include  replacing  the  present  arc  lamps 
with  tungsten  lamps  to  be  erected  on  ornamental  standards,  each  carry¬ 
ing  five-lamp  clusters.  Under  the  present  plan  186  standards,  at  a  cost 
of  $150  each,  will  be  erected.  The  company  offers  to  install  the  system 
and  maintain  the  lamps  for  8  cents  a  front-foot  per  month,  or  at  annual 
cost  of  about  $7,000  under  a  five-year  contract. 

RIG  F.XLLS,  MINN. — The  Big  Falls  Mfg.  Co.  is  planning  to  erect 
an  electric-light  plant  and  heading  mill  in  Rig  Falls,  work  on  which 
will  begin  in  about  30  days. 

D.XSSELL,  MINN. — The  electric-light  company  has  purchased  the 
poles  and  wire  of  the  Northwestern  Telephone  Exchange  Co. 

DI’LUTH,  MINN. — Rids  will  be  received  by  F.  E.  Hough,  city  elec¬ 
trician,  608  XX’est  First  Street,  Duluth,  until  July  3,  for  5700  ft.  of  lead- 
covered  cable,  14  conductors.  No.  14  B.  &  S.  gage  copper  wire,  5/32-iii. 
rubber  insulation  bunched  and  finished  with  5/64-in.  lead  sheath. 

EAST  GRAND  FORKS,  MINN.— The  Red  River  Pwr.  Co.,  Grand 
Forks.  N.  D.,  is  planning  to  erect  a  substation  here,  the  equipment  to 
include  a  six-panel  switchboard  and  motor-generator  set.  The  local  elec¬ 
tric  I'gbting  system  will  he  reconstructed. 

X  IRGINI.X,  MINN. — The  City  Council  has  voted  to  offer  to  the  \7ir- 
ginia  XX’tr.  &  Lt.  Co.,  $404,000  plus  10  jier  cent  for  its  plant.  The  com¬ 
pany  recently  offered  the  plant  to  the  city  for  $550,000. 

LOl'ISX'l LLE,  MISS. — The  construction  of  an  electric-light  plant  here 
is  under  consideration.  W.  C.  Hight  and  J.  L.  McCracken  are  inter¬ 
ested  in  the  project. 
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IXUEl’ENDENCE,  MO. — The  property  owners  on  Maple  Avenue  have 
organized  under  the  name  of  the  Independence  State  Highway  Asso¬ 
ciation  and  have  agreed  to  erect  an  ornamental  street  lighting  system  on 
the  avenue. 

ST.  LOUIS,  MO. — A  meeting  of  the  stockholders  of  the  Southern 
Trac.  Co.  will  soon  be  held  to  vote  on  an  increase  of  capital  stock  from 
$1,500,000  to  $7,500,000.  The  company  also  proposes  to  issue  $7,500,000 
in  bonds,  the  proceeds  to  be  used  to  build  terminal  facilities  in  St.  Louis 
and  East  St.  Louis  and  to  construct  a  railway  from  East  St.  Louis  to 
Duquoin,  a  distance  of  about  80  miles. 

.\KLIX(.lTON,  NEB. — If  granted  a  franchise,  E.  V.  Capps  will  take 
over  the  plant  of  the  Arlington  El.  Lt.  Co.  If  the  change  is  made,  Mr. 
Capps  advises  the  installation  of  tungsten  lamps  for  street  lighting. 

BE.XTRICE,  NEB. — Improvements  are  contemplated  by  the  Beatrice 
El.  Co.  involving  an  expenditure  of  about  $25,000.  They  will  include 
the  construction  of  a  power  house,  new  machinery,  transformers,  etc. 

H.-XSTINGS,  NEB. — Preparations  are  being  made  to  begin  work  on 
the  installation  of  underground  conduits  for  the  ornamental  street-light¬ 
ing  system  about  July  1. 

RISING  CITY,  NEB. — The  village  of  Rising  City  is  planning  to  in- 
.stall  an  electric-light  plant  and  water-works  system,  to  cost  about  $8,000. 
Bids  for  tbe  work  will  be  received  until  July  5.  Tbe  .\lamo  Engine  Co., 
Omaha,  has  charge  of  the  engineering  work. 

G.XRDXERVILLE,  NEV. — The  Douglas  Milling  &  Pwr.  Co.  has  ap¬ 
plied  to  the  County  Commissioners  for  a  franchise  to  erect  and  maintain 
transmission  lines  over,  under  and  across  the  public  roads  and  highways 
in  Douglas  County. 

WIXNEMUCCA,  NEV.-The  Winnemucca  Wtr.  &  Lt.  Co.  has  sub¬ 
mitted  a  proposition  to  the  County  Commissioners  offering  to  sell  its 
plant  to  the  town  of  Winnemucca  for  $175,000.  special  election  will 
soon  be  called  to  submit  the  proposition  to  a  vote. 

WOLFBORO,  X'.  H. — The  town  has  voted  to  build  a  new  electric  light 
plant  on  Factory  Street,  the  cost  not  to  exceed  $15,000.  D.  S.  Boyden 
is  consulting  engineer. 

.\TL.\XTIC  CITY,  X.  J. — The  Council  has  granted  the  Venice  Park 
El.  Ry.  Co.  a  franchise  to  extend  its  railway  to  a  junction  with  the 
fast  shore  line  by  the  way  of  Ohio  -Xvenue. 

PL.MX FIELD,  X.  J. — The  City  Council  has  authorized  a  new  street¬ 
lighting  contract  with  the  Public  Service  Corporation  for  a  period  of 
five  years.  The  contract  provides  for  20  arc  lamps  of  2000  cp,  400  in¬ 
candescent  lamps  of  32  cp  and  611  lamps  of  25  cp. 

DEXTER,  X.  M. — .Application  has  been  made  to  the  Town  Board  by 
X.  S.  Sweeney  and  C.  R.  Beck,  of  this  city,  for  a  franchise  to  install 
and  operate  an  electric-light  plant  here. 

.■\MSTERD.\M,  N.  Y. — ^Julius  Kayser  &  Co.,  operating  silk  mills,  are 
planning  to  enlarge  their  power  plant.  -An  addition  120  ft.  long  will  be 
erected  to  the  boiler  house,  to  provide  space  for  new  boilers  to  be 
installed. 

BUFF.ALO,  X.  A’. — The  City  Council  has  authorized  the  construction 
of  a  brick  )>ower  house  and  forge  shop,  including  mechanical  equipment, 
to  be  used  in  connection  with  the  Peckham  Street  A’ocational  School. 

CEXTERPORT,  X.  Y.— Taxpayers  have  petitioned  the  Town  Board 
to  establish  a  lighting  district  in  this  village,  covering  the  principal  resi¬ 
dential  sections. 

COllDCTOX,  N.  Y. — The  Wayne  Pwr.  Co.  has  been  granted  permis¬ 
sion  by  the  Public  Service  Commission  to  issue  $10,000  in  capital  stock 
and  $105,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
a  transmission  line  from  VV'ayland  to  .Avoca,  .Atlanta,  Cohocton  and  Wal¬ 
lace,  a  distance  of  21  miles;  also  for  the  erection  of  necessary  sub¬ 
stations.  aiiparattis  and  distributing  systems  in  these  places. 

FREEPORT,  X.  A'. — The  Board  of  Village  Trustees  has  voted  to 
issue  $25,000  in  bonds  for  improvements  and  extensions  to  the  municipal 
electric-light  plant. 

FT'I.TOX,  X.  A'. — Plans  have  been  completed  by  the  American  Woolen 
Co.  for  the  construction  of  a  hydroelectric  plant,  to  cost  approximately 
$300,000.  J.  W.  Stevenson  is  interested. 

GIl.BO.A,  X’.  Y. — The  Public  Service  Commission  has  authorized  the 
Tri-County  Lt.  &  Pwr.  Co.  to  exercise  franchises  granted  for  furnishing 
electricity  for  lamps,  heat  and  motors  in  Gilboa.  The  commission  has 
also  authorized  the  company  to  issue  capital  stock  to  the  amount  of 
$5,000  and  $60,900  in  bonds,  the  proceeds  to  be  used  for  construction 
of  dam,  power  house,  electrical  apparatus,  etc.,  and  also  for  the  erection 
of  a  transmission  line  from  Gilboa  to  Stamford,  a  distributing  system  in 
Gilboa  and  a  transmission  line  in  Grand  Gorge. 

ILIOX,  X.  A'. — The  installation  of  an  ornamental  street-lighting 
system  is  under  consideration.  Several  standards,  carrying  five-lamp 
clusters,  have  been  erected  for  experimental  purposes. 

PIIILMOXT,  N.  A'. — The  Philmont  Ltg.  &  Pwr.  Co.  has  applied  to 
the  Puhjic  Service  Commission  for  permission  to  erect  transmission  lines 
to  supply  electricity  for  lami>s  and  motors  in  the  town  of  Philmont  and 
Claverack. 

ROCHESTER,  X.  A'. — The  Board  of  Contract  and  Supply  has  directed 
Secretary  Frank  X.  Pifer  to  advertise  for  bids  for  lighting  the  streets 
of  the  city  by  electricity  for  a  period  of  five  years,  beginning  July  1. 

SCOTI.A.  X*.  A'. — The  A'illage  Board  h.as  awarded  the  contract  for  the 
new  lighting  system.  The  contract  calls  for  128  tungsten  lamp.-. 


TROA',  N.  A'. — Plans  are  being  considered  for  the  installation  of  an 
ornamental  street-lighting  system  in  the  business  district. 

GREENSBORO,  N.  C. — The  North  Carolina  Pub.  Ser.  Co.  is  con¬ 
templating  improvements  to  its  i>lants  in  Salisbury  and  Spencer,  involving 
an  expenditure  of  about  $75,000. 

MURPHA',  N.  C. — Plans  are  being  prepared  by  the  Carolina-Ten- 
nessee  Pwr.  Co.,  New  A'ork,  for  a  hydroelectric  power  development  on 
the  Iliwassce  River,  near  Murphy.  The  plans  call  for  construction  of 
two  dams  150  ft.  high  and  1200  ft.  long  on  crests  and  the  erection  of 
transmission  lines  to  copper  smelters  at  Ducktown,  Tenn 

NEWTON,  N.  C. — John  C.  Yount,  of  Newton,  contemplates  the  con¬ 
struction  of  a  hydroelectric  power  plant. 

REIDSATLLE,  N.  C. — The  .American  Tobacco  Co.  is  planning  to  erect 
a  power  plant  in  Reidsville.  Tbe  main  office  of  the  company  is  located 
at  200  Fifth  Avenue,  New  A’ork,  N.  A’. 

ROLL.A,  N.  D. — Investigations  are  being  made  by  Robert  Long,  of 
Hansboro,  with  a  view  of  establishing  an  electric-light  plant  here. 

CLEA'EL.AND,  OHIO. — Bids  will  soon  be  called  for  material  necessary 
to  start  work  on  the  construction  of  the  municipal  electric-light  plant. 
The  cost  of  the  plant  is  estimated  at  about  $900,000.  Fred  W.  Ballard  is 
engineer  in  charge. 

DEFI.ANCE,  OHIO. — Plans  have  been  completed  for  the  steam  auxil¬ 
iary  power  plant  of  the  Auglaize  Pwr.  Co.,  to  cost  about  $200,000,  by 
R.  R.  Livingston,  New  York,  N.  Y.,  architect.  Contracts  for  construc¬ 
tion  of  building  and  equipment  will  soon  be  awarded. 

TOLEDO,  OHIO. — The  Toledo  Rys.  &  Lt.  Co.  has  submitted  a  propo¬ 
sition  to  Service  Director  Crowell  offering  the  city  the  use  of  its  aban¬ 
doned  power  plant  at  Locust  and  AA’afer  Streets  for  a  bigh-pressure 
pumping  station,  provided  the  city  will  pay  all  the  expense  of  remodel¬ 
ing  and  repairing  the  building  ami  pay  the  taxes  on  the  property.  F.  R. 
Coates  is  president. 

VA’.ARREXSA'ILLE,  OHIO. — Sealed  proposals  will  be  received  by 
Charles  W.  Stage,  director  of  public  safety.  Room  109,  City  Hall,  Cleve¬ 
land,  Ohio,  until  July  8  for  furnishing  material  and  installation  of  wir¬ 
ing  in  the  buildings  of  the  infirmary  group,  Cooley  Farms,  Warrensville. 
Plans  and  specfications  may  be  seen  at  the  office  of  J.  Milton  Dyer, 
architect,  825  Cuyahoga  Building,  Cleveland. 

MUSKOGEE,  OKL.A.— Plans  are  l)eing  prepared  by  the  Muskogee 
AN’tr.  Pwr.  Co.  for  the  construction  of  a  large  hydroelectric  power  plant 
on  the  Grand  River,  near  Muskogee,  to  be  reinforced  by  two  auxiliary 
plants,  one  to  be  erected  on  Carey  Island,  the  second  auxiliary  to  be 
for  future  development  and  the  third  plant  to  be  located  on  the  Illinois 
River,  20  miles  distant.  Electricity  generated  at  this  plant  will  be 
transmitted  to  the  central  power  plant  located  on  the  Grand  River. 
W.  H.  Rosecrans  Engineering  Co.,  30  La  Salle  Street,  Chicago,  Ill., 
has  charge  of  the  engineering  work.  S.  P.  Mann  is  president. 

BEND,  ORE. — The  Bend  VV’tr.,  Lt.  &  Pwr.  Co.  is  contemplating  the 
construction  of  an  electric  power  plant,  to  cost  about  $80,000.  The 
initial  installation  will  include  two  units. 

EUGENE,  ORE. — The  Oregon  El.  Ry.  Co.  contemplates  the  construc¬ 
tion  of  an  electric  railway  from  Eugene  to  Pleasant  Hill,  a  distance  of 
about  10  miles. 

HOOD  RIVER,  ORE. — It  is  reported  that  plans  are  being  considered 
for  equipping  the  Mount  Hood  steam  railroad  for  electrical  operation  and 
the  construction  of  an  electric  railway  from  Hood  River  to  Lost  Lake. 
Several  power  sites  have  been  either  purchased  or  located. 

KL.AM.ATH  FALLS,  ORE. — Plans  are  being  considered  for  the  con¬ 
struction  of  an  electric  railway  from  Klamath  Falls  to  Bonanza  A’alley, 
a  distance  of  28  miles.  The  cost  is  estimated  at  about  $12,000.  George  C. 
Clark,  AN'.  Paul  Johnson,  C.  E.  Moore  and  others,  of  Klamath  Falls,  are 
interested. 

A’.ALE,  ORE. — The  Department  of  the  Interior  has  approved  the  ap¬ 
plication  of  AV.  F.  Homan  for  a  power  site  on  the  Payette  River.  Mr. 
Homan  proposes  to  develop  the  water-power  to  generate  electricity  which 
will  t>e  transmitted  to  the  Dead  Ox  Flat  country,  a  distance  of  60  miles. 
It  v\ill  he  used  for  pumping  water  from  the  Snake  River  to  irrigate 
about  60,000  acres. 

CRESSOX,  P.A. —  Bids  will  be  received  until  July  8  for  furnishing 
and  installing  power-plant  equipment  for  the  State  Sanatorium  for  Tuber¬ 
culosis,  near  Cresson,  Cambria  County,  for  the  Commonwealth  of  Penn¬ 
sylvania,  Department  of  Health.  Plans  and  specifications  can  be  ob¬ 
tained  of  Dr.  Samuel  G.  Dixon,  commissioner  of  health,  either  at  his 
Philadelphia  office,  1900  Race  Street,  or  at  his  Harrisburg  office,  for 
which  a  deposit  of  $25  will  be  required. 

HERNDON,  PA. — The  Herndon  EL  Co.  has  applied  to  the  Town  Board 
for  a  franchise  to  construct  and  operate  an  electric-light  and  power  plant. 

M.AH.ANOY,  P.A. — Bids  will  be  received  by  the  People’s  Lt.,  Ht.  & 
Pwr.  Co.  until  July  1  for  reconstruction  and  extension  to  its  substation 
in  .Alahanoy  City.  The  Scofield  Engineering  Co.,  Philadelphia,  Pa.,  con¬ 
sulting  engineer,  has  charge  of  the  work. 

MF-A’ERSD.ALE,  P.-A. — The  report  submitted  by  Sidney  B.  Martin, 
Pittsburgh,  consulting  engineer,  to  the  Borough  Council  regarding  the 
installation  of  a  municipal  electric-light  plant  estimates  the  cost  at  about 
$32,000;  the  cost  of  operating  the  plant  would  be  about  $9,735  and  the 
receipts  $15,817.  The  proposed  plant  would  provide  for  50  arc  lamps 
instead  of  the  39  now  in  use.  Steps  will  be  taken  to  submit  the  propo¬ 
sition  to  establish  a  municipal  plant  to  a  vote. 
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I’HIL.ADELPlilA,  PA. — Plans  have  been  completed  by  John  T. 
Windrim  for  a  station  for  the  Philadelphia  El.  Co.,  to  be  erected  on 
Kamstead  Street,  between  Twentieth  and  Twenty-first  Streets.  The  build¬ 
ing  will  be  110  ft.  X  90  ft.  and  will  be  known  as  station  F. 

PHILADELPHIA,  P.\. — Proposals  will  be  received  at  the  office  of 
the  director  of  the  Department  of  Public  Safety,  Room  215,  City  Hall, 
Philadelphia,  until  July  1,  for  combination  electric  and  gas  fixtures, 
etc.,  and  electrical  wiring  materials  for  new  police  station  and  fire 
house,  located  at  corner  of  Fifty-fifth  Street,  Philadelphia.  Specifica¬ 
tions  may  be  secured  at  the  office  of  the  electrical  bureau.  Room  618, 
City  Hall.  George  D.  Porter  is  director  of  the  Department  of  Public 
Safety. 

PITTSBURGH,  P.^. — The  City  Council  has  passed  an  ordinance  grant¬ 
ing  a  franchise  to  the  Pennsylvania  Lt.,  Ht.  &  Pwr.  Co.  to  supply  elec¬ 
tricity  in  the  first  20  wards  of  the  city.  The  company  already  has  a  fran¬ 
chise  on  the  North  Side. 

PITTSTON,  PA. — The  City  Council  is  considering  the  question  of  in¬ 
stalling  a  municipal  electric-light  plant. 

SH.ARON,  P.\. — The  City  Council  has  rejected  the  proposition  of  the 
Mahoning  &  Shenango  Ry.  &  Lt.  Co.  and  has  decided  to  proceed  with 
the  construction  of  a  municipal  electric-light  plant. 

SHARON,  P.\. — The  National  Malleable  Iron  Co.,  Sharon,  has  closed 
a  contract  with  the  Republic  Ry.  &  Lt.  Co.  for  electrical  power  to 
operate  its  works.  It  is  said  that  a  number  of  large  steel  and  iron 
plants  in  the  Youngstown  and  Sharon  districts  contemplate  purchasing 
electrical  power  from  the  Republic  Ry.  &  Lt.  Co.  To  supply  this  de¬ 
mand  and  to  secure  additional  power  for  its  own  use  the  company  is 
to  erect  a  central  station  at  Lowellville,  at  a  cost  of  $1,500,000. 

PROVIDENCE,  R.  I. — The  Narragansett  El.  Ltg.  Co.  has  begun  work 
on  the  construction  of  a  substation  to  be  located  on  Roger  Williams’ 
.\vcnue,  to  distribute  electricity  in  that  section  of  the  city. 

SPARTANBURG,  S.  C. — The  City  Council  has  granted  a  franchise  to 
J.  P.  Wood  to  install  and  operate  an  electric-light  plant. 

H.‘\LLS,  TENN. — The  property  of  the  Halls  Lt.,  Wtr.  &  Ice  Co.  has 
been  purchased  by  James  Z.  George,  of  Memphis,  Tenn.  Extensive  im¬ 
provements  will  be  made  to  the  system,  including  the  installation  of  a 
new  dynamo,  enlarging  the  capacity  of  the  ice  plant  and  laying  new 
water  mains. 

KNOXVILLE,  TENN. — The  Tennessee  Exploration  Co.,  it  is  reported, 
is  considering  plans  for  the  construction  of  a  hydroelectric  power  plant 
on  Holston  River  for  the  purpose  of  generating  electricity  to  operate  a 
large  zinc  factory  which  it  contemplates  building  in  Mascot,  Tenn. 

SPARTA,  TENN. — The  Great  Falls  Pwr.  Co.  has  purchased  the  prop¬ 
erty  of  the  Anderson  &  Tubb  Pwr.  Co.,  the  Sparta  Wtr.  Co.  and  the 
Sparta  El.  Lt.  Co.  The  systems  will  be  operated  by  electricity  generated 
at  the  falls. 

D.\LL.\S,  TEX. — Plans  and  estimates  are  being  prepared  by  Leon 
Taylor,  city  electrician,  for  a  municipal  electric-light  plant.  It  is  pro¬ 
posed  to  submit  the  question  to  a  vote. 

DALL.AS,  TEX. — The  State  Department  has  granted  the  Phoenix 
Constr.  Co.,  of  Hartford,  Conn.,  a  permit  to  do  business  in  Texas.  This 
company  will  do  the  construction  work  for  the  Texas  Lt.  &  Pwr.  Co., 
recently  incorporated  with  a  capital  stock  of  $13,000,000.  A  central 
power  plant  is  to  be  erected  at  Waco,  to  cost  about  $2,000,000. 

GAIA'ESTON,  TEX. — Proposals  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.,  until  July 
16  for  extension,  remodeling,  etc.,  including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits,  wiring  system  and  lighting  fixtures,  of  the 
I'nited  States  appraiser’s  stores,  Galveston.  Plans  and  specifications  may 
be  obtained  at  the  above  office  or  at  the  office  of  the  custodian,  Galveston. 

GROESBECK,  TEX. — The  Groesbeck  Lt.  Co.  has  sold  its  plant  to 
Ennis  parties.  The  new  owners  are  planning  to  establish  a  day  service 
and  to  build  an  ice  factory  this  summer. 

P.XI.ESTINE,  TEX. — Plans  are  being  considered  for  the  installation 
of  an  ornamental  street-lighting  system  in  the  business  district,  to  cost 
about  $2,000. 

PORT  .ARTHUR,  TEX. — Preparations  are  being  made  by  the  Stone 
&  Webster  Engineering  Corjin.,  Boston,  Mass.,  for  the  construction  of 
an  electric  railway  between  Beaumont  and  Port  Arthur.  It  proposes  to 
take  over  the  light  and  power  plant  and  operate  the  plant  and  railway 
system  under  one  corporation. 

ROCKPORT,  TEX. — The  local  electric  light  and  power  plant  and  ice 
factory  has  been  purchased  by  D.  E.  Savage  and  associates.  Improve¬ 
ments  will  be  made  to  the  electric  plant  and  new  machinery  installed,  at 
a  cost  of  about  $40,000.  The  new  owners  will  also  install  a  foundry  and 
machine  fhop^. 

TEXAS  CITY,  TEX. — The  Texas  City  Terminal  Co.  is  contemplating 
the  construction  of  an  electric  street-railway  system  here. 

OGDEN,  UTAH. — The  Town  Board  has  voted  to  install  an  electric 
street-lighting  system  here.  The  service  will  be  supplied  by  the  Illinois 
Trac.  System. 

OGDEN,  UTAH. — The  Southern  Pacific  Co.  has  appropriated  $125,000 
for  the  installation  of  an  alternating-current  automatic  block  signal  system 
across  the  Lucin  cut-off.  The  proposed  woik  calls  for  the  installation  of 


the  alternating-current  system  for  a  distance  of  20  miles  across  the  fills 
in  Salt  Lake  on  the  east  side  of  the  trestle  and  approximately  24  miles 
on  the  west  side  of  the  trestle.  Electricity  for  operating  the  system 
will  be  supplied  from  the  Southern  Pacific  shops  at  Ogden.  A  special 
power  plant  will  be  erected  at  Lemey,  Utah,  to  provide  power  for  the 
west  end  of  the  system. 

SPOKANE,  WASH.— The  Spokane  &  Inland  R.  R.  Co.  is  planning  to 
build  an  extension  from  Colfax  to  Pullman,  Wash.,  a  distance  of  about 
15  miles.  The  Northern  Pacific  railroad  will  be  equipped  for  electrical 
operation  from  Pullman  to  Genesee,  Idaho,  and  an  electric  railway  con¬ 
structed  from  Genesee  to  Lewiston,  Idaho.  The  cost  of  the  work  is 
estimated  at  about  $1,500,000. 

BLUEFIELD,  W.  VA. — The  Appalachian  Pwr.  Co.,  which  was  or¬ 
ganized  to  develop  five  water-power  sites  on  the  New  River,  aggre¬ 
gating  75,000  hp,  expects  to  have  one  of  these  developments,  of  10,000 
hp,  in  operation  by  Aug.  1,  and  the  second,  of  19,000  hp,  by  Oct.  1. 
The  company  has  placed  contracts  with  the  Roanoke  Ry.  &  Lt.  Co.,  the 
Pocahontas  Consolidated  Collieries  Co.,  the  Virginian-Pocahontas  Coal  & 
Coke  Co.,  the  American  Coal  &  Coke  Co.,  the  Zenith  Coal  &  Coke  Co., 
the  Crystal  Coal  &  Coke  Co.,  the  West  Virginia-Pocahontas  Co.,  the 
Coal  Dale  Mines  and  other  mines  in  the  Pocahontas  coal  field.  In  addi¬ 
tion  the  company  has  acquired  the  electric  lighting,  railway  and  power 
systems  in  the  towns  of  Marion,  Wytheville,  Pulaski,  Bluefield,  Poca¬ 
hontas,  Welch  and  Keystone,  all  within  50  miles  of  the  power  develop¬ 
ment.  The  present  plants  will  be  closed  down  and  electricity  supplied 
from  the  hydroelectric  plants.  High-tension  transmission  lines  are  now 
being  erected  to  the  Pocahontas  field,  Bluefield  and  Roanoke.  A  line 
will  also  be  constructed  to  Martinsville  and  Danville  to  the  southeast 
and  to  Saltville. 

■APPLETON,  WIS. — The  Wisconsin  Trac.,  Lt.,  Ht.  &  Pwr.  Co.  is 
planning  extensions  to  its  gas  and  electric  plants,  including  the  installa¬ 
tion  of  new  equipment,  at  a  cost  of  about  $50,000. 

MADISON,  WIS. — Sealed  bids  will  be  received  by  the  secretary  of 
the  special  building  committee  of  the  State  Historical  Society  of  Wiscon¬ 
sin  until  July  23  for  the  electrical  work  for  the  northwest  wing  of  the 
State  Historical  Library  Building.  Plans  and  specifications  may  be  ob¬ 
tained  at  the  office  of  the  secretary. 

R.ACINE,  WIS. — Sealed  proposals  will  be  received  by  the  special 
building  committee  of  the  County  Board  of  Supervisors,  Racine  County, 
Racine,  addressed  to  C.  E.  Nelson,  county  clerk,  until  July  8  for  furnish¬ 
ing  material  and  labor  as  follows;  (a)  general  contract;  (b)  plumbing 
contract;  (c)  heating  contract;  (d)  ventilating-fan  equipment;  (e)  tem¬ 
perature  regulation;  (f)  air  washers;  (g)  vacuum  heating  system;  (h) 
electric  installation  contract;  (i)  vacuum  cleaning  equipment,  for  court 
house  building  to  be  erected  in  Racine.  Plans  and  specifications  are  on 
file  at  the  office  of  Bell,  Tyrie  &  Chapman,  architects,  320  .Auditorium 
Building,  Minneapolis,  Minn.,  and  at  the  office  of  the  county  clerk. 
Plans  and  specifications  may  be  obtained  from  the  architects,  tor  which 
a  deposit  of  $50  will  be  required  for  general  contract,  $3.5  to  be  refunded 
upon  return  of  same;  for  contracts  (b),  (c).  (d),  te).  (f),  tg)  and  (h) 
a  deposit  of  $25  will  be  required,  of  which  $15  will  be  refunded  upon  re¬ 
turn  of  plans.  Martin  Christensen  is  chairman  of  committee. 

RICE  L.AKE,  WIS. — The  Red  Cedar  A’alley  F.l.  Co.  has  submitted  a 
proposition  to  the  Council  offering  to  install  an  ornamental  street-light¬ 
ing  system  complete  for  $1,965.  The  company  has  also  submitted  a 
bid  for  pumping  water  for  the  city  for  a  period  of  five  years,  upon  the 
basis  of  the  present  equipment,  with  an  additional  electric  pump  at  the 
city  pumping  plant  to  be  furnished  by  the  company,  at  $3,200  per  annum. 

PENTICTON,  B.  C.,  CAN. — Tenders  will  soon  be  asked  by  the  Munici¬ 
pal  Council  for  a  200-hp  Diesel  engine  for  the  municipal  electric-light 
plant. 

BROCKVILLE,  ONT.,  C.AN. — The  municipal  gas  anil  light  commit¬ 
tee  has  recommended  that  a  number  of  additional  electric  incandescent 
lamps  be  erected,  many  of  which  will  replace  gas  lamps  now  in  use. 
J.  H.  Bryson  is  city  engineer. 

FORT  FR.ANCES,  ONT.,  C.AN. — The  City  Council  is  considering  the 
question  of  establishing  a  municipal  electric-light  plant.  It  is  proposed 
to  develop  the  AVTiitehorse  Rapids,  about  20  miles  north  of  the  town, 
which  would  be  placed  under  the  control  of  the  Hydro-Electric  Commis¬ 
sion. 

WOODSTOCK,  ONT.,  C.AN. — Sealed  tenders  will  be  received  by  N. 
E.  Birtch,  county  clerk,  Woodstock,  until  July  5  for  wiring  the  county 
court  house.  Plans  and  specifications  can  be  seen  at  the  office  of  the 
county  clerk. 

A’ERDUN,  QUE.,  CAN. — 'Sealed  tenders  will  he  received  by  G.  .A. 
AA’ard,  secretary  and  treasurer.  Town  Hall,  Verdun,  until  July  1  for 
furnishing  and  installing  two  300-hp  water-tube  boilers.  Specifications 
may  be  obtained  on  application  to  Henry  Hadley,  Jr.,  town  engineer. 

B.-ATTLEFORD,  S.ASK.,  CAN. — By-laws  have  been  passed  by  the 
Council  appropriating  $100,000  for  water-works,  sewers  and  extension  to 
the  electric-light  plant. 

GUADAL.AJ.ARA,  JALISCO,  MEN.— The  Mexican  Tel.  &  Teleg.  Co. 
has  been  granted  a  concession  by  the  city  of  Guadalajara  to  install  an 
entirely  new  telephone  system  with  underground  wires  throughout  the 
city,  to  cost  about  $250,000.  The  company  is  planning  to  connect  A’era 
Cruz  on  the  east  coast  with  Manzanillo  on  the  west,  giving  long-distance 
service  betw-een  the  two  cities,  and  connecting  important  cities  between. 
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New  Industrial  Companies 


THE  AERO  FIRE  ALARM  COMPANY,  of  Jersey  City.  N.  J.,  has 
been  chartered  with  a  capital  stock  of  $100,000  by  L.  McKee,  C.  A.  Hand 
and  W.  H.  Brearley,  Jersey  City,  N.  J.  The  company  proposes  to  manu¬ 
facture  automatic  fire  alarms,  signals,  etc. 

THE  AJAX  INSULATED  WIRE  COMPANY,  of  Rowland  Mills,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $150,000  to  manufacture 
wire  products.  The  incorporators  are;  F.  J.  Gardenshire,  J.  V.  Bronn, 
New  York;  C.  A.  Wolle  and  G.  W.  Wolle,  Bethlehem,  Pa.,  and  R.  R. 
Beam,  Newark,  N.  J. 

THE  ERIE  ELECTRIC  CONTRACTING  COMPANY,  of  Bridgeport, 
Conn.,  has  filed  articles  of  incorporation  with  the  Secretary  of  State. 
The  officers  are;  Daniel  P.  Bcrgheimer,  president;  James  A.  Byrne,  vice- 
president,  and  Peter  C.  Schutrum,  secretary  and  treasurer,  all  of  New 
York,  N.  Y. 

THE  HIRSCH  ELECTRIC  MINE  LAMP  COMPANY,  of  Camden, 
N.  J.,  has  been  incorporated  by  J.  A.  MacPeak,  C.  U.  Martin  and  F.  R. 
Hansell,  all  of  Camden.  The  company  is  capitalized  at  $300,000  and 
proposes  to  manufacture  electric  lamps,  storage  batteries,  motors,  etc. 

THE  HOBART  ELECTRIC  MANUFACTURING  COMPANY,  of 
Toledo,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $20,000  by 
A.  T.  Raynor,  W.  F.  Runkle,  Henry  Hoppenburg,  E.  M.  Hoppenburg 
and  James  Long. 

THE  KENT  ELECTRICAL  MANUFACTURING  COMPANY,  of 
Seattle,  Wash.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
George  Schuirmann,  E.  W.  Bereiter  and  E.  R.  Ingersoll. 

THE  NATIONAL  AUTOMATIC  ELECTRICAL  SUPPLY  COM¬ 
PANY,  of  New  Orleans,  La.,  has  been  chartered  with  a  capital  stock  of 
$10,000  for  the  purpose  of  dealing  in  electrical  supplies,  etc.  The  offi¬ 
cers  are:  Edwin  H.  McFall,  president;  Charles  A.  Thiel,  vice-president, 
and  Joseph  R.  Behrens,  secretary  and  treasurer. 

THE  NEW  JERSEY  ELECTRIC  PROTECTION  COMPANY,  of 
Newark,  N.  J.,  has  been  incorporated  with  a  capital  stuck  of  $50,000  to 
deal  in  fire  alarms  by  M.  M.  Mullin,  119  Plane  Street;  William  P. 
Brady  and  Joseph  Biddall,  776  Broad  Street,  all  of  Newark,  N.  J. 

THE  RIDER  LAMP  COMPANY,  of  New  York,  N.  Y..  has  been  in¬ 
corporated  with  a  capital  stock  of  $50,000  to  manufacture  lamps.  The 
incorporators  are:  G.  S.  Rider,  Brooklyn;  F.  Mathesius,  Jr.,  and  W.  If. 
Fischer,  New  York. 


New  Incorporations 


FLORENCE,  ARIZ. — The  Florence  Improvement  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $300,000  for  the  purpose  of  operating 
an  electric  light  and  power  plant,  gas  plant,  water-works  and  electric 
street-car  line  in  Florence.  The  directors  are:  R.  G.  Arthur  and  W.  E. 
Williams,  Douglas,  Ariz. 

LAKE  VILL.AGE,  ARK. — The  Lake  Village  Lt.  &  Pwr.  Co.  has  been 
granted  a  charter  with  a  capital  stock  of  $7,000.  R.  P>.  Cloffett  is 
president  and  John  G.  B.  Sims  secretary. 

LITTLE  ROCK,  .ARK. — The  Little  Rock  &  Argenta  Ry.  Co.  has  been 
incorporated  by  A.  C.  Read,  M.  W.  Fleming,  W.  D.  Canimack  and  S.  L. 
\\'hite.  The  company  is  capitalized  at  $100,000  and  proposes  to  build  an 
electric  railway  from  Little  Rock  to  .\rgenta. 

WILMINGTON,  DEL. — The  Continental  Public  Service  Co.  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $50,000,000  under  the 
laws  of  the  State  of  Delaware.  The  company  is  authorized  to  do  a  general 
utility  business,  construct  and  operate  railways,  electric-light  and  gas 
plant.s,  etc.  It  is  reported  that  the  company  will  take  over  a  number  of 
public  utility  concerns.  The  incorporators  are:  E.  E.  MeWhiney,  William 
J.  Maloney  and  Norman  Coffin,  all  of  Wilmington,  Del. 

ATL.ANTA,  GA. — The  -Atlanta  &  Macon  Railway  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $100,000  for  the  purpose  of  building 
an  electric  railway  between  -Atlanta  and  Macon.  The  incorporators  are: 
W.  D.  Seahan,  Kennatt  Cowan,  S.  Bullard,  W.  J.  Massee,  James  M. 
Brannen  and  others. 

CniC.\GO,  ILL. — The  American  Public  Utilities  Co.,  of  Chicago,  Ill., 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Dela¬ 
ware.  It  is  capitalized  at  $40,000,000  and  proposes  to  construct  and 
operate  natural  gas,  artificial  gas  and  electric  plants  and  street  rail¬ 
way  systems;  also  to  manufacture  globes,  chandeliers,  brackets,  etc.,  and 
to  form  companies  to  do  all  kinds  of  business.  The  incorporators  are: 
Paul  .A.  Neuffer,  Harry  H.  Phillips,  Charles  J.  Horn  and  Burrell  J. 
Cramer,  all  of  Chicago,  and  William  J.  Maloney,  of  Wilmington,  Del. 

FORT  WAYNE,  IND. — The  Chicago,  Gary  &  Fort  Wfeiync  R.  R.  Co. 
has  beet}  incorporated  in  Indiana  with  a  capital  stock  of  $50,000  to  build 
an  electric  railway  165  miles  long  to  connect  Fort  Wayne,  Warsaw, 
Plymouth,  Laporte,  Gary  and  Intervening  towns.  The  directors  are; 
-Alexander  C.  Miller,  Chicago,  Ill.,  president;  F.  H.  Wood,  L.  E.  Under¬ 
wood,  -A.  .\.  Miller  and  Charles  W.  Chase. 

PARKER’S  PR-AIRIE,  MINN. — The  Eastern  Farmers’  Tel.  Co.  has 
been  organized  with  a  capital  stock  of  $9,000.  W.  H.  Smith  is  president 
and  A.  B.  Rosenquist  secretary  of  the  company. 


Trade  Publications 


LIGHTING  FI-\TURES.— A  7-in.  x  9-in.  card  sent  through  the 
mails  by  the  F.  W.  Wakefield  Brass  Company,  A'ermilion,  Ohio,  tells 
of  its  lighting  fixtures  in  short,  pointed  sentences. 

TRANSFORMERS. — The  General  Electric  Company  has  issued  an 
attractive  bulletin.  No.  4938,  devoted  to  its  type  H  transformers,  which 
.•supersedes  a  previous  bulletin  on  the  same  subject. 

CONDUITS. — The  Central  Tube  Company.  Lewis  Building,  Pitts¬ 
burgh,  has  issued  a  booklet  in  which  are  listed  and  described  various 
forms  of  conduit  for  protecting  electrical  conductors. 

CLUSTERS. — The  F.  Bissell  Company,  226  Huron  Street,  Toledo, 
Ohio,  is  sending  out  a  four-page  folder  on  its  “security”  cluster,  with 
an  illustration,  description,  list  price  and  distribution  curve. 

STE-AM  ENGINES.— -A.  L.  Ide  &  Sons,  Springfield,  Ill.,  has  issued 
Bulletin  No.  20,  in  which  their  valve  engine  is  briefly  described  and 
illustrated  with  many  diagrams.  The  bulletin  contains  a  page  of  specifi¬ 
cations. 

LABORATORY  APPARATUS.— Circular  No.  30,200  of  the  Holtzer- 
Cabot  Electric  Company,  Brookline,  Mass.,  has  as  its  subject  special 
apparatus  for  electrical  laboratory  demonstration,  with  illustrations  and 
descriptions. 

TURBINES. — The  Kerr  Turbine  Company,  Wellsville,  N.  Y.,  in  its 
Bulletin  No.  24  gives  information  with  respect  to  the  steam  turbines 
for  belt  drive,  illustrations  and  descriptions  being  included  of  two  recent 
installations. 

WATER  HE.ATER. — The  Cutler  Heater  Company,  143  Second  Street, 
.San  Francisco,  has  issued  illustrated  catalogs  devoted  to  electric  water 
heaters  ranging  in  output  from  0.75  gal.  per  minute  to  60  gal.,  kept  hot 
continuously. 

MOTORS. — Bulletin  No.  18  of  the  Century  Electric  Company,  Nine¬ 
teenth  and  Olive  Streets,  St.  Louis,  Mo.,  refers  to  single-phase,  constant- 
speed  motors.  The  catalog  is  comprehensive  and  well  illustrated,  with  a 
number  of  curves  and  diagrams. 

SWITCHES. — The  Detroit  Fuse  &  Manufacturing  Company,  Detroit, 
Mich.,  has  issued  Bulletin  No.  25,  showing  cuts  of  its  iron-clad  fused 
switches  in  operation  and  also  its  three-phase  motor  starter.  .A  price 
list  is  given  on  the  fourth  page  of  the  folder. 

STORAGE  B.ATTERIES. — The  Niagara  Lead  &  Battery  Company, 
Niagara  Falls,  N.  Y.,  devoted  its  Bulletin  No.  20  to  stationary  types  for 
telephone,  telegraph  and  other  service.  A  number  of  tables  containing 
essential  data  on  the  subject  matter  are  included. 

BOILER  -APPLI.ANCES. — Four  four-page  leaflets  from  the  Pratt  & 
Cady  Company,  Hartford,  Conn.,  have  as  their  subjects  boiler  safety 
appliances,  regrinding  swing  check  valves,  globe  and  angle  valves,  and 
asbestos-packed  cocks,  which  are  illustrated  and  described. 

INSTRUMENTS. — A  recently  issued  bulletin  of  the.  General  Electric 
Company  (No.  4949)  refers  to  direct-current  portable  instruments,  de¬ 
signed  for  laboratory  and  general  testing  purposes.  This  line  of  instru¬ 
ments  includes  ammeters,  voltmeters,  milli-ammeters  and  milli-voltmeters. 

TRANSF'ORMERS. — Descriptive  Leaflet  2496  of  the  Westinghouse 
Electric  Manufacturing  Company  describes  out-door  type,  oil-insulated, 
self-cooling  transformers  of  the  same  construction  as  those  built  for 
indoor  service  with  the  additional  features  necessary  for  installation  out¬ 
doors. 

ELECTRIC  FURNACES. — Bulletin  No.  10  of  the  Hoskins  Manufac- 
ing  Company,  453  Lawton  -Avenue.  Detroit,  Mich,  deals  with  an  elec¬ 
tric  muffle  furnace  for  the  efficient  heat-treatment  of  tool  steels,  both 
carbon  and  high-speed.  Information  of  the  construction,  operation  and 
maintenance  of  these  furnaces  is  given. 

TR.ANSFORMERS. — The  Moloney  Electric  Company,  St.  Louis,  Mo., 
has  published  a  handsome  catalog  on  its  high-efficiency  transformers. 
The  logical  arrangement  of  the  subject  matter,  the  excellent  cuts  and 
diagrams  and  the  clear,  succinct  manner  of  presentation  combine  to  make 
this  catalog  of  interest  and  value  to  the  prospective  purchaser.  .A  table 
of  resistance,  reactance  and  impedance  of  circuits  for  different  size*;  of 
wire  is  included. 


Business  Notes 


THE  BOSCH  MAGNETO  COMPANY,  New  York,  has  offered  a 
silver  trophy  to  be  presented  to  the  most  consistent  performance  in  the 
amateur  motorcycle  championship  races  to  be  run  at  Columbus,  Ohio, 
from  July  17  to  21. 

GODINEZ  &•  M-ARSll.M-L. — Messrs.  F.  Laurent  Godinez  and  -Albert 
Jackson  Marshall  have  opened  an  office  at  123  Duncan  Avenue,  Jersey 
City,  N.  J.,  where  they  will  conduct  business  as  consulting  lighting  spe¬ 
cialists.  Both  of  these  engineers  have  been  prominently  identified  with 
the  Illuminating  Engineering  Society.  At  its  headquarters  the  firm 
will  maintain  a  research  laboratory  and  experimental  station  for  allied 
public  service  corporations,  formerly  conducted  by  Mr.  Godinez,  who 
has  acted  in  an  advisory  capacity  for  many  large  combination  gas  and 
electric  properties. 
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Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  JUNE  18,  1912. 

I  Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,029,590.  AUTOMATIC  SWITCH;  E.  E.  Clement,  Washington,  1).  C. 
App.  filed  Oct  26,  1907.  Telephone-exchange  talking  circuits. 

1,029,591  ELECTRICAL  SWITCHING  APPAR.XTUS  FOR  TELE¬ 
PHONE  SYSTEMS:  E.  E.  Clement,  Washington,  D.  C.  App.  filed 
Jan.  6,  1906.  Design  of  an  automatic  switch-unit. 

1,029,593.  CONNECTING  CIRCUIT  FOR  MAGNETO  TEl.EPHONK- 
EXCII.XNGE  SYSTEM;  E.  H.  Colpitts,  East  Orange,  N.  J.  .^pp. 
filed  Sept.  15,  1910.  Common  clear-out  signal  for  a  pair  of  connected 
subscribers. 

1,029,640.  ADJUSTABLE  SUPPORT  FOR  TELEPHONE  RECEIV¬ 
ERS:  H.  C.  Sebwager,  Omaha,  Neb.  -\pp.  filed  Dec.  16,  1911.  For 
a  desk  stand. 

1,029.649.  .\UTOM.ATir  RINGING  SYSTEM;  A.  H.  Wiess.  Wilmette. 
Ill.  .\pp.  filed  .Aug.  17,  1910.  Intermittent  telephone  calling  signal. 

1,029,675.  FLOOR  TRE.AD;  F.  Erlach,  Iron  Mountain,  Mich.  .-App.  filed 
March  23,  1912.  Burglar-alarm  device. 

1,029,676.  ELECTRICAL  SWITCH;  A.  J.  Gifford,  Worcester,  Mass. 
.\pp.  filed  March  5,  1909.  For  double-circuit  ignition  systems. 

1,029,698.  ELECTRIC-RAILW.VY  SYSTEM;  H.  W.  Leonard,  Bronx- 
ville,  N.  Y.  App.  filed  .April  1,  1905.  Combination  of  low-tension 
and  high-tension  service.  (107  claims.) 

1,029,721.  TERMINAL  FASTENING:  A.  Schmidt,  Flint,  Mich.  App. 
filed  Nov.  27,  1911.  Conductor  clip  for  spark-plug,  etc. 

1,029,723.  EI.ECTRIC  CIGAR  LIGHTER:  D.  E.  Shea,  Williamsport,  Pa. 
.App.  filed  Oct.  17,  1910.  Ignition  of  Imrning  fluid. 

1,029.724.  TELEPHONE  REPEATER;  F.  J.  Shubert.  Portland,  Ore. 
.App.  filed  Jan.  27,  1911.  Made  reversible  by  artificial  lines. 

1,029.728.  RAILWAY  SIGNAL:  J.  D.  Tavlor,  Edgewood  Park.  Pa. 
.App.  filed  July  16,  1910.  Electric-motor-driven  semaphore. 

1,029,743.  METERING  SYSTEM;  F.  Conrad  and  W.  M.  Bradshaw, 
Swissvale  and  Wilkinsburg,  Pa.  -App.  filed  June  4,  1906.  For 
measuring  energy  supplied  from  several  sources. 


1 ,030,09 1 — T  raiisformer. 


1,029.750.  ELECTRICAL  PENDENT  SWITCH;  11.  D.  Gortner.  Colo¬ 
rado  Springs,  Col.  -App.  filed  July  12,  1911.  Two-part  ball  with 
transversely  movable  operator. 

1,029,753.  CIRCUIT  INTERRUin'ER;  F.  W.  Harris,  Wilkinsburg,  Pa. 
-App.  filed  -Aug.  15,  1911.  Auxiliary  tripping  device. 

1,029^770.  OPERATING  DEVICE  FOR  STREET  INDICATORS;  P.  T. 
•Spindler,  Chicago,  Ill.  -App.  filed  July  3,  1911.  Contact  device  on 
the  trolley  wire. 

1,029,787.  ELECTRIC  ARC  LAMP  FOR  SEARCHLIGHTS,  PRO- 
JECTOR.S  .AND  THE  LIKE;  H.  Beck.  -Meiningen,  Germany.  .App. 
filed  Dec.  12,  1911.  -An  indifferent  gas  protects  a  positive  electrode. 

1.029,811.  SIGNALING  APPAR.ATUS;  E.  H.  Long,  Los  Angeles,  (al. 
.App.  filed  May  24,  1909.  Fire-alarm  service,  etc.  (Forty-three  claims.) 

1,029,850.  X-RAY  TUBE;  E.  W.  Caldwell,  New  York,  N.  Y.  App. 
filed  March  13,  1909.  For  radiographic  work. 

1,029,851.  INCANDESCENT  MULTIPLE-CIRCUIT  ELECTRIC 
L.AMP;  C.  Carangelo,  Delta  Barrage,  near  Cairo,  Egypt.  -App.  filed 
Sept.  14,  1910.  Support  for  metal  filaments. 

1,029,861.  ELECTRICAL  HAIR  .AND  SCALP  TREATING  INSTRU- 
AIENT;  H.  C.  Folger,  Somerville,  Mass.  -App.  filed  Sept.  29,  1910. 
For  combing  and  drying  the  hair. 

1,029,885.  ELE(TRODE  FOR  PRODUCING  GAS  REACTKONS  BY 
-MEANS  OF  THE  ELECTRIC  ARC;  H.  Pauling,  Gelsenkirchen, 
Germany.  .App.  filed  Oct.  24,  1911.  For  producing  nitric  oxides,  etc.; 
water-cooled. 

1.029.886.  ELECTRIC  FURNACE  FOR  PRODUCING  GAS  REAC¬ 
TIONS;  H.  Pauling,  Gelsenkirchen,  Germany.  -App.  fileil  Oct.  24, 
1911.  AA’ater-cooled  igniting  electrodes  and  main  electrodes. 


1,029.956.  SIGN.AL  BOX;  N.  H.  Suren,  Needham.  Mass.  App.  filed 
July  22,  1910.  Porcelain  support  for  the  contacts  in  fire-alarm  boxes. 

1,029,965.  PROCESS  OF  ELECTROPL.ATING;  J.  W.  Aylsworth,  East 
Orange,  N.  J.  -App.  filed  Nov.  15,  1910.  The  article  is  burnished  by 
pulp  while  plating. 

1,029,974.  CONTROLLING  MEANS  FOR  ELECTRIC  CIRCUITS;  G. 
-A.  Burnbam,  Saugus,  Mass.  App.  filed  Dec.  22,  1911.  For  furnish¬ 
ing  incandescent-lamp  service  from  an  arc-lamp  system. 

1,029,975.  REGUL.ATOR  FOR  LIQUID  BOILERS;  A.  Carpenter,  Ta¬ 
coma,  AVash.  App.  filed  Nov.  15,  1910.  -Automatic  temperature  regu¬ 
lator. 

1.029  980.  'INSULATOR;  J.  Ellis,  Salem,  Mo.  -App.  filed  Dec.  23,  1911. 
(Grooved  block  of  insulating  material. 

1,030,013.  DYNA.MO-ELECTRIC  -MACHINE;  H.  H.  Ralston,  Norwood, 
(jhio.  -App.  filed  May  31,  1907.  Locking  commutator  necks  to  the 
bars. 

1,030,025.  THERMOST.ATIC  DEATCE;  T.  H.  Smith.  Peekskill,  N.  Y. 
-App.  filed  Sept.  9,  1910.  Temperature  alarm. 

1,030,030.  TIME-ELEMENT  CIRCUIT-BREAKER;  H.  A.  Steen,  Mil¬ 
waukee,  AV'is.  -App.  filed  Feb.  1,  1911.  Electromagnetic. 

1,030,036.  S.ADIRON;  -A.  H.  and  C.  P.  AVaage,  Chicago,  111.  -App. 
filed  July  28,  1911.  Sectional  heater. 

1,030,037.  .AL’TO-ALATIC  RINGING  SYSTEM;  A.  H.  Weiss,  AVilmette, 
Ill.  -App.  filed  -Aug.  17,  1910.  Telephone  signal. 

1,030,038.  AUTO.ALATIC  RINGING  SYSTEM;  A.  H.  AVeiss,  AVilmette, 
Ill.  -App.  filed  -Aug.  17,  1910.  Common-battery  telephone;  party 
line. 

1,030.039.  .AUTOM.ATIC  RINGING  SYSTEM;  -A.  H.  AVeiss,  AVilmette, 
AA’is.  -App.  filed  -Aug.  17,  1910.  Party-line  telephone,  etc. 

1,030,040.  SWITOHBGARD;  AV.  F.  AVeyrauch,  Chicago,  Ill.  App.  filed 
(Jet.  16,  1911.  For  taking  up  slack  in  the  switch  cords. 

1,030,041.  DAN.AMG-ELECTRIC  .MACHINE;  R.  B.  Williamson.  Mil¬ 
waukee,  AA’is.  -App.  filed  Nov.  20,  1909.  Self-starting  synchronous 
motor. 

1,030,045.  CONT.ACT  DFA’ICE;  E.  L.  .Aiken,  East  Orange,  N.  J.  -App. 
filed  July  16,  1904.  Coin-controlled  device. 

1,030.050.  SYSTEM  <JF  CtJNTROL;  L.  E.  Bogen,  Milwaukee,  AVis. 
•App.  filed  -April  19,  1909.  Protective  device  operated  by  sympathetic 
vibrations. 

1,030,053.  PL  ATING  M.A(  IlIXE;  S.  C.  Catlin,  Bloomfield,  N.  J.  App. 
filed  Sept.  19,  1911.  Rotating  basket  type. 

1,030.060.  .AERI.AL  ELECTRIC  LINE;  AV.  Ellingen,  Cologne-j.inden- 
thal,  Germany.  .App.  filed  March  9,  1912.  Sjaced,  sagged  wires. 

1,030.061.  DYN.A.MO-ELECTRIC  MACHINE;  B.  Elshoff,  Cincinnati. 
Ohio.  -App.  filed  .Sept.  14,  1905.  Commutator-bar  fastening. 

1,030,067.  AUTO.ALATIC  BURGL.AR  AL.AR.Al;  AV.  AV.  Erwin,  New 
York,  N.  Y.  -App.  fi’ed  Nov.  26,  1909.  Cord;  circuit  oireration. 

1,030.089.  P.ARTY-LINE  TELEIMIONE  SYSTEM;  AV.  W.  Hawkins, 
Cleveland,  Ohio.  -App.  filed  May  10,  1906.  Harmonic  selection. 

1,030,091.  TR.ANSF(  )R.A1  ER ;  J.  L.  Johnson,  Milwaukee,  AA’is.  .A))|i. 
filed  Sept.  24,  1910.  Oil-cooled  and  ventilated. 

1,030,095.  (ORE  STRUCTURE  FOR  DYN.A.AIO-EI.ECTRIC  .MA¬ 
CHINES;  E.  R.  Knight,  Norwood.  (Jhio.  -App.  filed  June  7,  1909. 
Induction  motor  with  reinforced  core. 

1,030.101.  L.AMP  SOCKET:  AA'.  S.  Mcl.ewee,  A'ardley,  Pa.  -App.  filed 
Oct.  28,  1910.  Lamp  sleeve,  cap  and  switch-body. 

1,030,102.  ELECTRIC  SAVITCH;  AA'.  S.  Mcl.ewee,  Yardley,  Pa.  .Ai)p. 
filed  Oct.  28,  1910.  Boxlike  lamp  socket. 

1,030,103.  TRE.AT.MENT  OF  BRINE;  G.  AV.  Malcolm  and  F.  T.  .Alun- 
ton,  Davenham  and  AA'insford,  England.  -App.  filed  Oct.  26,  1908. 
Electrolytic  removal  of  the  calcium  and  magnesium  salts. 

1,030.124.  .STEERING-POST  SAVITCH;  J.  G.  Perrin,  Platt.sburg,  N.  A'. 
-App.  filed  Jan.  3,  1911.  For  automobiles,  etc. 

1,030,178.  APPARATUS  FOR  THE  ELECTRICAL  PRODl’t  TION  OF 
LKjHT :  P.  C.  Hewitt,  New  York,  N.  Y.  -App.  filed  .April  11,  1898. 
Mercury-vapor  lamp. 

1,030,181.  AUTO.M.ATIC  SIDE-TRACKING  SECTIONAl.lZER  FOR 
ELECTRIC  TRANS-MISSION  SYSTEMS;  F.  C.  Hirdler,  Oklahoma. 
Okla.  -App.  filed  Dec.  13,  1910. 

1,030,185.  ELECTRIC  SAA’ITCH;  .A.  Jacobson,  Lanesville,  Mass.  .A])p. 
filed  Dec.  4,  1911.  Knife-blade  switch  for  two  sets  of  batteries. 

1,030.195.  MOTOR  CONTROLLER;  A.  J.  I.oguin,  AVest  Allis,  AVis. 
.App.  filed  -Alarch  27,  1911.  Protective  device  for  induction  potential 
starters. 

1,030,196.  BURGLAR  ALAR-AI;  G.  H.  Lucier,  St.  Paul,  Minn.  App. 
filed  June  2,  1911.  Lock-bolt-operatcd. 

1,030,197.  SELECTIVE  SIGNALING  SYSTEM:  J.  McFell.  Chicago, 
Ill.  -App.  filed  May  17,  1909.  Interconnected  single-wire  common- 
battery  system. 

1,030,207.  ELECTRIC  SAVITCH;  J.  J.  Rawlings,  Putney.  London,  Eng¬ 
land,  and  G.  Sweetser,  Upper  Norwood,  I.ondon,  England.  -App. 
filed  Feb.  25,  1911.  .Automatic  bow-spring  snapover. 

1,030,240.  .AIECH.ANIS.AI  FOR  ELECTRICALLY  TRANSMITTING 
AND  REPRODUdNG  I.ALAGES;  G.  E.  Hoglund,  Chicago,  HI.. 
-App.  filed  -April  18,  1910.  Silenium  cells  and  synchronous  shutters. 

1,030,262.  G.AS  OR  V.APfJR  ELECTRIC  -APPAR.ATUS:  P.  C.  Hewitt 
and  N.  AV'..  Rogers,  New  York  and  Mount  Vernon,  N.  Y.  .App.  filed 
March  23,  1901.  Supplemental  starting  electrode.  (Fifty-eight 
claims.) 

1,030.265.  PORTABLE  CASH-BOX;  J.  Pallweber,  Manheim,  Germany. 
-App.  filed  March  28,  1911.  -Alarm  attachment. 
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I  Users  of  Electrical  Supplies  are 

no  longer  content  with 


**alnio8t  good”  insulations 

The  growing  sales  of 

Neponset 

Splicing  Compound 

and 

No.  264  M.  C. 

Friction  Tape 

show  that  they  make  sure  of 
every  joint 

SJr'EJM..,,.  msfcka&m. 

Canadian  Company:  Walpole  Rubber  Co.,  Ltd.,  Montreal,  P.  Q. 

Pioneers  in  Insulation  Engineering 


Nichrome” 

For  Domeettio 
Heating  Dev^ices 

Tiichrome  is  to 
Heett  what  Tunastai 
is  to  JLignV 

Top  Laibomtow 
^Fapna.c&s 

Mcbromell 


Rubber  Covered 
WIRES  and  CABLES 

Made  to  meet  all  requirements 
of  New  Code  Specifications. 
Underground^  A  erialy  Submarine 
and  inside  use^  Telephone,  Tele¬ 
graph,  Fire  A  larm, Electric  Light 
and  Power  Wires  and  Cables. 

Indiana  Rubber  & 
Insulated  Wire  Co. 


Jonesboro 


Indiana 


L 


Flexible  Transmission  Strnelnres 


The  cut  shows 
a  line  of  struc¬ 
tures  400  feet 
apart,  and  52 
feet  in  height 
f  r  o  m_  the 
ground  line  to 
the  tops,  along 
the  New  York 
New  Haven  & 
Hartford  R.  R 
right-of-waybe- 
tween  Millbury 
and  Worcester, 
Mass,  feline 
transmits  the 
power  six  miles 
from  the  steam 
power  house  at 
Millbury  to  the 
substation  of 
the  Worcester 
Con  solidated 
Street  Railway 
Company  a  t 
Worcester.  The 
con  struction 
required  a  vari¬ 
ety  of  struc¬ 
tures  for  heavy 
angles,  cross¬ 
ings  over  rail¬ 
roads,  through 
freight  yards 
and  at  points 
where  extreme¬ 
ly  narrow  bases 
were  required 
as  well  as  the 

standard  construction  which  consisted  of  the  A-frames  as  shown.  On 
account  of  the  limitations  of  the  right-of-way,  these  structures  were 
namiwer  at  the  bases  than  our  standard  designs. 

We  designed  and  furnished  the  structures  and  built  the  line  com¬ 
plete.  We  would  be  pleased  to  have  your  inquiries  for  such  construc¬ 
tion. 

ARCHBOLD-BRADY  COMPANY 

ENGINEERS  AND  CONTRACTORS 
SYRACUSE,  NEW  YORK 


any  Firep 


er  of 
pairs 
isible 


Cannot  deteriorate  be¬ 
cause  it  is  wound  with 
pure  asbestos — an  inde¬ 
structible  rock  fibre. 
Absolutely  impervious 
to  heat,  moisture,  fric¬ 
tion,  etc. 


Particularly  r  e  c  o  m  - 
mended  for  railway, 
crane  and  rolling  mill 
motors,  arc  lamp  coils, 
lifting  magnets,  transformers,  etc. 

Indestructible  cords  for  moving  picture  ma¬ 
chines,  flat  irons,  toasters,  heater  connections, 
etc. 

Write  for  new  booklet.  It’s  worth  the  time 
it  takes. 

Heany  Fire=Proof  Wire  Co. 

1733  Broadway,  New  York 


Diamond 

Rubber  Covered  Wires  and  Cables 

The  Higheet  Degree  of  Efficiency  and  Durability 


The  value  of  an  intimate  knowledge  of  correct 
rubber  chemistry  in  the  manufacture  of  insulated 
wires  and  cables  is  conclusively  shown  by  the 
complete  success  of  The  Diamond  Rubber  Com¬ 
pany’s  product  in  the  electrical  field. 


THE  DIAMOND  RUBBER  CO. 

AKRON,  OHIO 
And  All  Principal  Cities 


Commutator  Mica  Plate 

Made  from  the  finest  grade  soft  white  India  Mica 
and  India  Lemon  Shellac  Solution  prepared  un¬ 
der  our  secret  formula. 

Subjected  to  enormous  pressure  to  remove  every 
bit  of  superfluous  solution. 

Can  be  punched  or  cut  to  any  form  without  flak¬ 
ing,  breaking  or  crumbling. 

Will  not  ooze  or  sweat  in  use. 

Absolutely  uniform  in  thickness. 

Mica  mouldings  and  forms  for  every  use. 

D.  JAROSLAW 

19  Tower  Hill  Reichenberger«traMe  79-80 

London,  E.  C.  Berlin  So.  36 

Cable  Addreta:  Splittinga,  London  4 


PLASWMICA 


A  soluble:  mica 

THK  PLAS-MICA  CO. 
YONKKRS,  N.  Y. 


The  Standard  Insulation 
for  repairing  burnt  Mica 
in  commutators.  Put  up  in 
convenient  tubes.  Elnough 
for  25  ordinary  repairs 
for  $1.30.  Express  paid. 

Better  order  a  tube  at 
once  and  be  ready  for 
an  emergency. 


American  Enameling  Machinery  Go. 

Machinery  and  formula  for  the  production  of 
High-Grade  Enamel  Insulated  Wire. 

1127  East  Columbia  Avenue,  Philadelphia,  Pa. 


Impor- 

t«r«  al 


Direct 

Shipments 


MEIROWSKY  BROTHERS, 


UbMtySt. 
aw  York 


ELECTRIC  CABLE  CO. 

17  Battery  Place  -  .  -  .  New  York 

RUBBER  COVERED  WIRE 

“Invincible'*  “Engineers,"  30%  Para  or  to  any  specification 

Works:  BRIDGEPORT,  CONN. 

Offices,  Boston  Philadelphia  Cleveland  Chicago  San  Francisco 
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of 

All  Types 


We  furnish  highest  grade 
Magnets  for  use  in  Mag¬ 
netos,  Magnetic  Separators, 
Measuring  Instruments, 
Watt  Meters,  and  many 
other  purposes. 


High  Grade  Magnet  Steel 

All  standard  sizes  in  stock. 

Highest  permeability 
Breakage  reduced  to  a  mini¬ 
mum. 

Sufficiently  soft  to  stamp 
or  tool  without  Magnetic 
Deterioration. 


H^n^ann  Boker 
f  ’  T0T^1  03  Duane 
' _ -  New  'York 


ROME  WillE  CO 


ROME’  N.  Y. 


NEW  SPEQiFiCATION^^  ' 

COVERED  CODE  WIRE 


TELEPHONE  WIRE  fWAGNET  WIRE 

BARE  AND  TINNED-COPPER  WIRE 


The  American  Brass  Co. 

BENEDICT  &  BURNHAM  BRANCH 

Successors  to 

THE  HOLMES.  BOOTH  &  HAYDENS  CO. 
WATERBURY.  CONN. 


Manufacturers  of 

“K.K.”  Weatherprool  Wire  sad 
Cable 

Bare  Copper  Wire  aad  Cable 
Slow  Bomiag  Weatherproof 

Office,  AaniiBciator  and 
Magnet  Wire 

NEW  YORK  OFFICE 
99  John  Street 


Telephone 

Telegraph 


Aerial 


Submarine 


Flameproof 

Lead  covered.  Steel  taped 
Prompt  Attention 


I  NS  U  L-ATE.  D 


WIRES  cables 

RUBBER  —  CAMBRIC 
THE  SIMPLEX  ELECTRICAL  CO  -  BOSTON 


“EMPIRE:” 

is  not,  as  many  people  think,  a  generic  name 
which  can  be  applied  to 

Insulating  Cloth  and  Paper 

of  any  manufacture.  It  is  a  registered  trade 
mark,  and  can  legally  be  applied  only  to  our 
products.  If  you  want  the  best  linseed  oil- 
treated  cloth  on  the  market,  insist  on  the 
Empire  label. 

Write  for  Samples 

MICA  INSULATOR  CO.,  Originators 

NEW  YORK  AND  CHICAGO  « 


PLATINUN 


FOR  ALL  PURPOSES 

SCRAP  PURCHASED 

MSiimilJSSUM  tlEt1.Ql 


N.  Y.  OFFICE 
100  WILLIAM  ST. 


FACTORY 

PERTH  AMBOY,  N.  J. 
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VoL.  59,  Ro.  26. 


No  chang'e  was 


New  code  specifications  did  not  affect  Neptune  and  Triton 
because  they  always  have  been  made  on  a  basis  of 

“INSULATION  WITH  A 
RUBBER  FOUNDATION” 


ATLANTIC 

WIRES  AND  CABLES 

have  always  exceeded  the  requirements  of  the  Underwriters 
and  are  time-tried  products  worthy  of  your  consideration. 

Atlantic  Insulated  Wire  ^  Cable  Co. 


New  YorK  Office 
1  20  Liberty  St. 

Louisville,  Ky.,  503  Keller  Building. 
Chicago,  111.,  1243  People’s  Gas  Building. 
St.  Louis,  Mo.,  1502  Chestnut  Street. 

Salt  Lake  City,  Utah,  Felt  Building. 


Factory 

Stamford,  Conn. 


;ller  Building.  Denver,  Colo.,  1732  Glenarm  Street, 

pie’s  Gas  Building.  Seattle,  Wash.,  115  Prefontaine  PI. 

hestnut  Street.  Portland,  Ore.,  428-9  Mohawk  Building. 

Felt  Building.  San  Francisco,  Cal.,  149  New  Montgomery 

St. 

Los  Angeles,  Cal.,  120  South  Los  Angeles  St. 


National  Conduit  &  Cable  Co. 

ExecoHve  Offices:  41  PARK  ROW,  NEW  YORK,  N.  Y. 

Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Philadelphia  Chicago  San  Franclaeo 


Penn  New  Code  Wires  and  Cables 


New  York — Pittsburg — Chicago 


Made  in  accordance 
with  the  New  Na¬ 
tional  Electrical  Code 
Rules  effective  Jan¬ 
uary  1st,  1912. 

ASK  FOR  BOOKLET 


CONTAINING  THE  NEW 


SPECIFICATIONS. 


Hazard  Mfg.  Co. 

Wilkes-Barre,  Penna. 


WATERBURY 
WIRES  AND  CABLES 

in  rubber,  paper  and  varnished  cloth  insul¬ 
ations,  lead  incased  and  braided  for  power, 
signal,  telephone  and  all  other  electrical 
requirements. 

SUBMARINE  GABLES 

Quotations  promptly  furnished. 

WATERBURY  COMPANY 

80  South  Street,  NEW  YORK 


We  carry  a 
large  stock  of 

Weatherproof 
Slow  Burning 


Weatherproof 
Slow  Burning 

New  Code 
Rubber  Covered 

ml 

Lamp  Cord 


Annunciator  and  Office  Wires 


CoUyer  Insulated  Wire  Co. 


Pawtucket,  R.  I. 
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Some  People  Say  Business  Is  Poor 


yet,  judging  by  the  quantity  of  rubber 
we  have  to  handle  each  week  in  the 
manufacture  of  Safety  I^uby  Core 


Somebody  Must  Be  Buying  It — WHY? 


The  Safety  Insulated  Wire  &  Cable  Co. 

114  Liberty  Street,  New  York 

BRANCHES: 

Atlanta  Boston  Chicago  San  Francisco 

85  S.  Forsythe  St.  18  Post  Office  Sq.  700  Jackson  Blvd.  589  Howard  St. 


Before  You  Do  Any  More  Wiring,  Get 

‘‘Standard  Wiring 

For  Electric  Light  and  Power” 

(1912  Edition) 

It  may  enable  you  to  prevent  expensive  errors  or  disputes  over  com¬ 
pleted  work.  It  contains: 

The  latest  rulings  of  the  National  Board  of  Fire  Underwriters. 

The  latest  data  on  Carbon,  Gem,  Tantalum;  Tungsten  and  Mazda  in¬ 
candescent  lamps. 

The  most  simple  and  complete  formulae  and  tables,  with  examples 
worked  out  for  direct  and  alternating  current  wiring  for  light,  heat  and 
power,  for  all  systems. 

Every  necessary  table  for  every  requirement  of  the  Constructing 
Engineer,  Contractor,  Central  Station  and  Wireman. 

The  most  carefully  selected  list  of  the  “One  Hundred  Best”  manufacturers  of  officially 
approved  steam  and  electrical  apparatus  and  supplies  in  this  country,  showing  every  require¬ 
ment  for  any  complete  installation. 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations,  and  has  been 
'  adopted  by  the  Fire  Underwriters  of  the  United  States,  Cornell  University,  Stanford  University 
and  other  Technical  Schools,  besides  over  240,000  Electrical  Engineers,  Central  Stations  and 
Contractors. 

Flexible  Leather  Cover  (Pocket  Size)  $1.00.  Sent  postpaid  on  receipt  of  price. 

McGRAW-HILL  BOOK  CO.  239  W.  39th  St,  New  York 
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BRAIDING,  TAPING,  WINDING,  TWINING, 
CABLING,  STRANDING,  POLISHING  AND 
MEASURING  MACHINES,  CABLE  COVER¬ 
ING  BRAIDERS. 

FINE  CASTINGS  A  SPECIALTY 


NEW  ENGUND  BUTT  COMPANY 

403  PEARL  STREET,  PROVIDENCE.  R.  I.  U.  8.  A 

(V 


jOHr*  TRENTON.NEW  JERSEY. 


BELDEN  RUBBER  INSULATED 


“IMrae) 


BELDEN  MAGNET  AND  RESISTANCE  WIRES 
COnON,  SILK,  BELDENAMEL,  COTENAMEL 
AND  SILKENAMEL  INSULATIONS 


■  i  j  •> 


MAGNET 
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Silk  or  Enamol  Insulated 


KELLOGG  SWITCHBOARD  &  SUPPLY  GO. 

KANSAS  CITY  CHICAGO  SAN  FRANCISCO 


HEATER  CORD 


We  furnish  thousands 
of  feet  of  cotton  and 
silk  covered  flexible  cords  for  electric 
heating  appliances.  We  have  the 
cord  YOU  want. 

ALFRED  F.  MOORE 

200  N.  Third  Street  Philadelphia 


New  Yerk 
Boston 


ClcTeland 

Birminsham 


Giicac* 

Chattanooga 


A  New  Standard 
— A  New  Wire 


EVERY  COIL  CERTIFIED  BY 
THE  NATIONAL  BOARD  OF 
FIRE  UNDERWRITERS 

The  QUALITY  of 
Americore  Wire  is 
such  as  to  make  it  an  ab¬ 
solute  standard  for  inter¬ 
ior  wiring  and  to  give  the 
best  possible  fire  protec¬ 
tion. 

Every  foot  is  carefully 
inspected  by  us  in  the 
various  stages  of  manu¬ 
facture,  and  when  com¬ 
pleted  is  finally  inspected 

hy  an  authorized  representa¬ 
tive  of  the  National  Board  of 
Fire  Underwriters. 

We  are  prepared  to  furnish  this 
wire  in  all  sizes  of  conductors,  both 
solid  and  flexible,  from  warehouses 
conveniently  located  for  quick  deliv¬ 
ery  to  all  parts  of  the  country. 


SALES  OFFICES 

CHIi'AliO.  7t  AdAiNi  St.  4'l.rVKIiAKU,  .  SesUra  RHlIdlat 

.NF.VI  )  <>KK.  C'bwrrh  St.  IICTKOIT,  .  .  .  K«rd  Rulldlac 

WOKCKsTtCR,  94  Ijrarr  St.  ST.  I.OI  IS,  .  .  trd  SatUaal  lUak  Ralldlsr 
1^1  Fraaklln  St.  UK^iVFK.  Ut  Raak  Riilldlac 

PITTSRl  KliH,  Krt^k  Rldf.  ST.  PAl  l.-1II^MKArA»LIS, 

C*i:^CI^^ATI.  PWa^r  Rldf..  St.  Pm«l 

Paloa  Trnat  Rldf.  SALT  LAKR  PITT,  .  .  H«lldl«v 

United  States  Steel  Produeta  Company 
Riport  Ueparta^ai,  ¥«rk«  ....  Btl  Cburek  St. 

Pprlftr  (VmA  SpM  .  Klalta  Rldf. 

Pprtlaad.  .....  SIttk  Md  Ald^r  Su. 

H««ttl#.  ....  4tk  A««.  SAMtli  pad  St. 

Lm  A«t^le«, . 4p^k»o«  mm4  tVatml  At**. 


CONTACTS  OF  ACL  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 
WIRE  AND  SHEET  FOR 
ALL  PURPOSES 

American 
Platinum  works 

NEWARK.  N.  J. 


Scrap  Purchased 


For  Rapid  and  Effective 

Post-Hole 
I  Digging 


WIRE 


For  lightness,  stren^h, 
C  ■  durability  and  effective- 

I  ness  in  boring,  this  is  one 

Tof  the  best  devices  on  the 
market.  It  will  work  its 
way  rapidly  in  soil  of  a  free  texture,  sand,  clay 
or  loam.  It  is  simple  in  construction,  the  stem 
being  made  of  extra  heavy  pipe.  Top  and 
points  are  of  best  grade  malleable  castings  and 
forged  heavy  steel  plates.  For  results  specify 
Klein’s  Post  Hole  Auger. 

Made  in  following  sizes;  10- inch,  6-foot  stem; 
12-inch,  6-foot  stem;  14-inch,  6-foot  stem;  14- 
inch,  8-foot  stem. 


Illustrated  Catalog  Mailed  Without  Charge  On  Request. 

Mathias  Klein  &  Sons 

Canal  Station  32  CHICAGO 


FOR  ANY  SERVICE 


POWER  CABLES 


ALL  INSULATIONS 


STANDARD  UNDERGROUND  CABLE  CO. 

^  BOSTON^  PITTSBURCH  PA  S^'TLOuPs 

PHILADELPHIA  “  ■!  liJMWiTTIll,  ■  FRANCISCO 

For  Canada — Standard  Underground  Cable  Co.,  or  Canada,  Ltd. 

Hamilton,  Ont.,  Can.  1 


Best  Resistance  Conductor  for  Heating  Devices 

ELECTRICAL  ALLOY  CO.,  Morristown,  N.J. 


Mitchell-Rand 
^  Insulation  ■« 

I  Red  Sealing  Cement  I 


(Reg.  V. 


The  SyntheticJnsulatingSutotanGe 


Why  use 

resinous  compounds  when 
Bakelite  Imprej^nated  Coils  with' 
stand  a  temperature  of  500°  ] 


Sealing  backs  of  switchboards,  signs, 
panels,  filling  coil  boxes,  sealing 
joints  in  pipes,  etc.  Melts  easily  and 
flows  freely.  Made  hard  or  soft  as 
required. 

Made  in  sticks,  cakes,  broken  pieces 
or  solid  in  barrel.  Colors,  black, 
brown,  red  or  yellow. 

This  cement  will  harden  quickly  with 
a  smooth  glossy  surface.  Good  ad¬ 
hesion  and  high  insulating  and  water¬ 
proofing  value. 


Withstands  oils,  steam,  solvents  and 
chemicals.  High  Dielectric  Strength. 
Ask  us  about  other 
nw  applications.  J 


Mitchell'Rand  Mfg.  Co. 

Cor.  John  &  Clift  Sts.,  N.  Y.  City 

Electrical  Insulating  Materials  of  All  Kinds 


New  York 


CUTTER’S  TOGGLE 


(Patented  1895-1905;  other  patents  pending.) 


Of  Special  Quality  for  En¬ 
closed  Fuses,  Sleeves,  Handles, 
r HIV  Railroad  and  other  Bushings, 

III  1^  L  Ferrules,  Socket  Linings,  Light 

I  I  llir.l^  Bearings,  Electrical  Conduit. 
^  All  standard  sizes  carried 

in  stock.  Colors:  Red, 
Black  and  Cray. 

We  manufacture  the  highest  grade  only.  Sheets, 
Rods,  Washers,  Discs,  Cleats,  Cord  Adjusters 
and  Special  Shapes. 

Sheets  in  thicknesses  up  to  H’’  carried  in  stock. 

Write  tor  prices,  samples  and  further  information.  2 


HAS  NO  EQUAL  ! 

for  securing  mould- 
ing  brackets, 

or  any  fixtures  to  walls  and  ceilings  on  which  screws  will  not 
hold.  It  has  no  tiny  rivet  to  limit  its  strength.  Write  for  sam¬ 
ples  and  price  lists,  stating  fully  your  requirements. 

GEORGE  CUTTER  COMPANY 

403  Notre  Dame  St.  South  Bend,  Ind. 


AMERICAN  VULCANIZED  ElBRE  CO.,  Wilmington,  Del 


Can’t  Separate  in 

the  Conduit 

COPE  CONDUIT  RODS 


‘7  am  advised  by  Dr . Professor  of  Chemistry  of  the 

.  University,  that  you  are  putting  out  a  Graphite  Lubricat¬ 
ing  Preparation,  which  is  the  very  finest  thing  of  the  kind  he  has 
ever  seen." 

This  refers  to 


Ask  for  the 
details  of  Cope 
Cable  Rack  and 
Conduit 
Threading 
Machine. 


OILDAG 


T.  J.  COPE 


3344  N.  15th  St. 
f  Philadelphia 


When  Professors  of  Chemistry  admit  Oildag  is  a  superior  lubri¬ 
cant,  it  is  tirne  Power  Station  men  realize  its  worth,  particularly 
when  Oildag  is  effecting  a  saving  of  approximately  60%  in  cylin¬ 
der  oil  in  one  station. 

ARE  YOU  ALERT  TO  YOUR  POSSIBILITIES 

You  must  be  interested.  Send  for  Booklet  416  K. 


W.  R.  Ostrander  &  Co 


Manufacturers 


Intgrnational  Achason  Graphita  Company 

Niagara  Falla,  N.  Y. 

General  .\gents  for  Oildag,  made  by 

.\cheson  Oildag  Company.  . 


Electric  Bells  Speaking  Tubes,  etc. 

Annunciators  Electric  Light  Supplies 

Factory,  1433-1439  DeKalb  Ave.,  Brooklyn  2Z  Dey  St.,  New  York 


June  29,  1912. 


Orangeburg 
Fibre  Conduit 


(“  Admitted  to  be  the  best  Fibre  Conduit.”) 


Made  with  four  styles  of  joints :  Socket, 
sleeve,  screw  and  “Harrington,”  with 
bends  and  fittings  for  same. 


1$  the  Lightest  Conduit  Made 


(3*  socket  joint  1.2  lbs.  per  foot.) 


hence  the  freight  and  cartage  charges 
are  reduced  to  the  minimum. 


Send  for  The  Conduit  Book. 


Carrying  30  feet  3”  Socket  Joint. 


The  Fibre  Conduit  Competny 


Pierson-Roeding  Co. 
?an  Francisco,  Cal. 
Seattle,  Wash. 
Portland,  Ore. 

Los  .Angeles,  Cal. 

Salt  Lake  City,  Utah. 
Bryant  Zinc  Co.,  Chicago,  111. 


New  York.  103  Park  .\ve.  Main  Office  and  Factory 

Chicago,  1741  Monadifock  Bldg. 

Orangeburg,  N. ' 

Tri-Provincial  Supply  Co.  _  ^ 

Birmingham,  Ala.,  McClary-Jemison  Machinery  Co, 


This  Simple  Device  Will  SaVe  You  Money 

Time  and  Trouble 


It  requires  but  a  ew  moment’s  time  to  attach  any 
object  to  plaster  wall,  ceiling  or  any  form  of  hollow 
partition  when  the  Ajax  Toggle  Bolt  is  used.  And 
the  job  is  much  neater  and  far  more  secure  than 
when  screws  are  used. 

Try  a  ew  Ajax  Toggles  on  your  work  in  hand 
and  see  how  you  like  them.  Made  in  various  styles 
and  sizes.  Bulletin  and  prices  on  request. 


THERE  IS  A  DIFFERENCE 


THE  STANDARD 
HEAT  RESISTING 
MOLDED  INSULA¬ 
TION. 


Did  you  ever  stop  to  consider  that  there  is  a  difference  in 
Soldering  Flux?  There  is — much  more  than  you  might  think. 
You  can  buy  good  or  poor  grades  of  all  kinds  of  products,  so 
can  you  buy  both  good  and  inferior  grades  of  Soldering  Flux. 

We  use  the  highest  grade  of  raw  materials,  thoroughly  tested 
by  expert  chemists,  who  have  had  years  of  experience,  with  a 
result  that  is  gratifying  to  the  consumer.  This  fact  is  evident 
when  we  say  that  we  have  customers  who  are  the  largest  Dyna- 
mo  and  Motor  builders,  as  well  as  manufacturers  of  the  most 
delicate  measuring  instruments  that  have  been  using  our  brand 
of  Flux  for  many  years  and  would  not 
use  any  other  under  any  consideration. 

Send  for  samples  and  prices.  For 
tale  by  all  Jobbers. 

L.  F.  Neer  Company 

^11. Succetsort  to  Ever  Ready  Co. 

Stock  carried  at--59  Church  St., N.Y. 
— Butler,  Ohio — 743  Market  St.,  San 
Francisco,  Cal. 


THE  KIND  TO 
SPECIFY  AND 
OBTAIN 

UNIFORM  RESULTS 


HEMMING  MANUFACTURING 
GARFIELD,  NEW  JERSEY 
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;jy^ONT  CLEkMOHT 


Ci/cKni.'IiT 


W  Clay 
1  Conduit 


For  Underground 

Construction 

“We  defy  ^ 

^  \  it  Icier 

^  World’*  IL  1 :  B 


DURADUCT 

REG.  U.  S.  PAT.  OFF. 

MAKES  EASY 

FISHING 


Duraduct  is  indestructible  not  af¬ 
fected  by  Heat  or  Cold. 

Twist  it,  tie  in  a  knot,  crush  it  with 
your  foot  or  anything  you  like  to  flat¬ 
ten  it  and  a  few  moments’  manipula¬ 
tion  with  the  hand  on  the  outside  of 
the  conduit  and  it  will  regain  its  orig¬ 
inal  shape. 

You  should  find  out  all  about  this 
new  conduit. 

Tubular  Woven  Fabric  Co. 

Pawtucket,  R.  I. 

General  Sales  Agent  —  A.  HALL  BERRY, 

97  Warren  St.,  New  York. 

Western  Sales  Manager  —  JAMES  WOLFF, 
309  South  Desplalnes  St.,  Chicago,  III. 


TRADE 

BX 


TRADE 

BX 

MARK 

FLEXIBLE  STEEL 
ARMORED 

CABLE 

SAVES  TIME 


TRADE 

BX 


INSURES  SATISFACTION 

AND 

SERVICE  VALUE 


Twin  Conductors  Type  “BX.” 

Why  injure  trim  and  decorations  when  the  flexibility  of 
BX  Cable  is  such  that  it  can  be  easily  Ashed  and  drawn  into 
floors  and  walls,  bent  over  beams  and  around  corners?  It 
possesses  great  mechanical  strength  and  eliminates  all  danger 
from  chafing  and  crossed  wires.  Approved  by  Underwriters’ 
Laboratories,  Inc.  Ask  for  Catalog  No.  4363 


^  SPRAGUE 

ELECTRIC  WORKS 

General  Electric  Company 

Main  Officea:  S27-S3I  West  34th  St.,  New  York,  N.  Y. 

BRANCH  OFFICES: 

Chicago  Philadelphia  Boston  Baltimore  Pittsburgh 
Atlanta  San  Francisco  St.  Louis  Milwaukee  Seattle 


"To  keep  posted, 


so  that  whatever  was  installed  might  represent  the  most  advanced  stage  of  the  electrical  art,  was 
one  of  our  first  undertakings,”  said  Mr  Edward  D.  Adams  in  referring  to  the  original  development 
of  electricity  at  Niagara  F^ls.  One  of  the  ways  in  which  this  was  done  was  to  make  clippings 
from  the  leading  technical  journals  of  the  world. 


The  Electrical  World, 


in  addition  to  its  own  unrivaled  news  service  and  the  technical  matter  prepared  by  its  staff  of 
editors  and  contributors,  digests  seventy  foreign  periodicals.  The  World  in  this  way  affords  the 
only  means  of  keeping  fully  abreast  of  every  development  in  the  electrical  field  that  is  of  pro¬ 
fessional  or  commerical  value  to  members  of  the  industry. 


f  iClermont  Sewer  Pipe  Ca 

iii  S  B.  S. B2Krrvaj:*d,Vice-Pre& 


New  YorlL  Cityr 


^50  Churclv  SI, 


June  29,  1912. 
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Put  Your  Wires 
Underground 


Typical  Installation  of  J-M  Fibre 
Conduit 


The  Strongest  Conduit  Made' 


Result  of  Wind  and  Sleet  Storm 


Pole  lines  are  an  extravagance.  Continuous  service  is  possible 
only  when  you  have  a  permanent  reliable  installation. 

The  following  advantages  should  be  noted: — 

1.  Repair  costs  are  eliminated — depreciation  nil. 

2.  J-M  Fibre  Conduit  affords  greatest  protection  to  cables, 
being  an  absolutely  w^ater-proof,  non-corrosive,  permanent  insulation 
and  having  great  dielectric  and  mechanical  strength. 

3.  Service  tests  show  that  J-M  Fibre  Conduit  lasts  indefinitely 

4.  Material  similarly  treated  is  in  good  condition  after  forty 
years  of  service  underground. 

5.  The  impregnating  compound  used  affords  absolute  protec¬ 
tion  from  decay. 

Furnished  with  Bell  or  Straight  Joints  in  four  styles:  Socket, 
Drive,  Sleeve  and  Screw,  with  fittings  to  meet  all  conditions.  Stand¬ 
ard  2-in.  to  4-in.  diameter.  Bell  Joint  54~in.,  Straight  Joint  6()-in. 
long.  Quick  Shipments. 

Write  nearest  house  for  full  particulars. 


H.W.  JOHNS-MANVILLE  CO 


MANUrACTUBKKS  OF  ASBISTOI 
AND  Magnesia  Pboducts 


Asbestos  Roofings,  Packings, 
Elbctbical  Supplies,  Etc. 


Cleveland  Indianapolis  Milwaukee  New  York 

Dallas  Kansas  City  Minneapolis  Omaha 

Detroit  Los  Angeles  New  Orleans  Philadelphia 

For  Canada:— THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO.,  LIMITED. 
Montreal,  Que.  Winnipeg,  Man. 

For  Great  Britain  and  Continent  of  Europe: 

TURNERS  &  MANVILLE,  LTD.,  Hopetoun  House,  5,  Lloyds  Ave.,  London,  E.  C. 


Baltimore 

Boston 

Buflalo 

Chicago 

Toronto,  Ont. 


Pittsburgh 
San  Francisco 
Seattle 
St.  Louis 


V^ancouver,  B.  C. 
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STOP*!- 

YOUR  GROUNDING  TROUBLES 

Vou  can  do  it  easily  and  save  time  and  money. 
How?  Just  by  doing  what  most  all  progressive  com¬ 
panies  are  doing 

INSTALL  PARAGON 
GROUND  CONES 

They  pay  for  themselves  in  a  short  time  by  saving 
all  up-kcep  expense.  How  soon  are  you  going  to 
try  them?  Better  do  it  now. 

The  Paragon  is  made  of  pure  perforated  copper, 
conical  sha|)e.  To  install  drop  cone  in  post  hole— 
that’s  all.  Absolutely  dependable. 

Made  in  12  and  24-incb  lengths  and  of  25  and  21 
gauge  copper. 

Vour  jobber  can  supply  you.  If  not  order  of  us. 
Write  for  FREE  grounding  Booklet. 

PARAGON  SELLERS  CO.,  150  N.  Filtb  Ave.,  Chicago 

Seattle,  520-4  First  Ave.  S.  San  Franciico,  530  Golden  Gate  Ave. 
Loi  Angeles,  1229  S.  Olive  St. 


Screw  IVf  actiine 


■  yiiy 

Up  to  1  inch  diameter,  made 

to  order  from  steel  or  brass. 

Let  us  figure  on  your  re¬ 

quirements  for  special  bind¬ 

ing  posts,  screws,  studs,  etc. 

We  guarantee  our  work  to 

be  accurate. 

The  Wallace  Barnes  Co. 

Bristol,  Conn. 

3 

You  can  rely  upon  them — we 
watch  the  material,  the  work 
— and  test  the  product.  We 
make  all  kinds  of  good 
Springs. 

See  our  Booklet. 

Cary  Spring 
Works 

a««.243  W.  39th  St. 
NSW  YORK 


Ultimate  Elconomy 

under  actual  service  conditions  has  been 

■  ‘K 

proven  by 

COLONIAL  POT  HEADS 

.Ml  porcelain,  two-piece,  brown  glaze,  with  in¬ 
sulating  compound  that  positively  cannot  leak 
in  service  up  to  6600  volts,  tested  to  30,000. 
I.et  us  send  you  full  details  of  the  cheapest 
and  best  pot  head  made. 

-I  ■  '  ' 

'  . 

•A  /!■ 

CoIonUd  Sign  and  Inmilator  Company, 
Akron,  Ohio 

DO  YOUR  POLES  DECAY? 

Then  reinforce  them  with  the 

ORR  REINFORCEMENT 

You  double  their  life  at  two-thirds  the  cost  of  setting  new  poles. 
Write  for  Booklet. 

PITTSBURGH  RElNPORaNG  POLE  CO. 

435  6th  Avenue  Pittsburgh,  Pa. 


('omhincd  Poletop  Switches  and  Fuse,  Type  500. 

Patented  April  12,  1912. 

Home-Made  Switches 
Prove  One  Thing 

That  there  is  a  distinct  demand  for  the  right  kind  of 
Poletop  Switch  Some  of  these  home-made  switches 
are  very  good.  Most  of  them  are — not.  But  there 
is  no  furtlier  need  for  them,  because 

Pacific  Poletop  Switches 

exactly  meet  existing  conditions.  They  meet  the  de- 
niaiKl  for  “Quick,  Easy  and  Cheap”  installation  and 
operation.  Every  condition  that  arises  or  is  likely 
to  arise  in  the  distribution  of  high  potentials  has 
been  considered  and  provided  for  or  against.  If 
you  are  responsible  for  continuous  operation  of  a 
transmission  line,  you  are  missing  the  sense  of  se¬ 
curity  that  comes  with  the  installation  of  Pacific 
Switches. 

Better  investigate  at  once.  Let  us  mail  you  inter¬ 
esting  printed  matter. 

Pacific  Electric  Mfg.  Co. 

San  Francisco,  Cal. 


LAVITE 

can  be  machined  as 
easily  as  brass 


LAVITE 

can  be  machined  as 
easily  as  brass 

It  stands  any  heat,  and  can  be 
furnished  in  any  form  that  can  be 
produced  by  machine  tools. 

In  dielectric  strength  it  is  second 
only  to  glass,  and  its  compressive 
stiength  is  more  than  twice  that  of 
granite. 

Write  for  sample,  and  test  it— 
you  will  be  convinced  that  “there’s 
nothing  so  good  as  Lavite.” 

D.  M.  Steward  Mfg.  Co. 

Chattanooga,  Tenn. 


r  K  r  CO 

r.utCAr.o  M.j, 
VAT  APT#  rot?  _ 

NO  1-1  f 


EEE  CO 
CHICAGO  'Cl 
►at  APO  I'O* 
MO 'COB 


Manufacturers  of  HARO 
and  FLEXIBLE 
FIBRE 


For  ELECTRICAL  INSULATION 
ani  MECHANICAL 
PURPOSES 


Made  in 

SHEETS.  RODS. 

TUBES.  WASHERS 
DISCS  and  SPECIAL  SHAPES 


COLORS . 
PEO,  6REY  and 
BLACK.  Write  for  Estimates 


June  29,  1912. 


. WE  KNOW  your  requirements  demand  good  quality, 

efficiency  and  economy  in  first  cost . 

. All  our  material  is  designed  with  an  expert  knowledge 

of  exact  service  conditions,  and  is  produced  from  the  best 

materials  and  workmanship  obtainable  in  the  markets . 

. Let  us  do  your  worrying . 

Electrical  Engineers  Equipment  Company 

10-12  N.  Desplaines  St.,  Chicago,  Ill. 


“THESCO” 
Vertical  Wire  Clamp: 


You  Can  Always  BeSureof  the  Best 

IF  YOU  WILL  ALWAYS  SPECIFY 

Dunbar  Springs 

Small  Springs  made  from  sheet 
steel  or  steel  and  brass  wire 

THE  DUNBAR  BROTHERS  COMPANY 

BRISTOL.  CONN. 


will  fasten  any  conductor,  up 
to  diameter,  to  any  or¬ 
dinary  sized  insulator.  And 
they  won’t  break  the  insula¬ 
tors  either — the  single  bolt 
takes  care  of  that. 

Write  for  particulars  and 
prices. 


The  States  Company 

202  W.  Water  St.,  Syracuse,  N.  Y. 


American  Vitrified  Conduit  Co. 

Flatiron  Building,  New  York 

Manufacturers  of  High-grade  Single  and  Multiple  Vitri¬ 
fied  Salt  Glazed  Qay  Conduits. 


Nothing  could  more  clearly  show  the 
Perfect  Ignition  always  given  by  the 

SPUTDORF  MAGNETO 

than  the  constant  victories  of  Split- 
do  rl  equipped  cars  in  all  parts  of  the 
country.  Ask  for  Magneto  catalog. 

C.  F.  SPUTDORF 
Ml  WalloB  Avcaac.  New  York 


Monitor  Controller  Company 

111  So.  Gay  Street,  Baltimore 
The  Monitor  System  of  Automatic 
Control  for  Electric  Motor  Drive. 
Start — Stop — Reverae — Accelerate  —  Retard 
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Insulator  No.  2672 


A  REAL  GUY 
INSULATOR 


This  insulator  is  designed  to  be  used  for 
guy  and  similar  purposes  and  entirely  super¬ 
sedes  globe  composition  insulators. 

It  is  absolutely  permanent  against  all 
weathering ;  it  affords  decidedly  greater 
insulation  with  protected  surfaces;  it  has 
an  ultimate  strength  of  4000  lbs.  and  upward. 

It  may  be  used  up  to  6600  volts ;  is  tested 
at  30,000  volts;  has  rain  test  of  16,000  volts 
and  leakage  surface  of  3J4  inches. 

Send  for  a  new  issue  of  The  Insulator  Book 


THE  LOCKE  INSULATOR  MEG.  CO. 


Main  Office:  Victor,  N.  T. 


KepreB«ntativeB  t 


New  TorK  City:  50  Church  St. 


Pierson,  Roeding  &  Co.,  San  Francisco,  Seatt'e,  I. os  .Angeles  and 
Portland,  Ore. 

Pettin^ell-Andrews  Co.,  Hoston. 

Electric  Service  Supplies  Co.,  Chicago  and  Philadelphia. 


Union  Electric  Co.,  Pittsburgh. 

Inter-Mountain  Electric  ('o..  Salt  Lake  City. 
Engineering  Equipment  &  Supply  Co.,  Montreal. 
VV'm.  Geipel  &  Co.,  London,  England. 


3  r/a  HIGH 

4  ’/4  DIAM 


See  the  teats  on  the  petticoat 

THE  WORLD’S 
STANDARD 

Hemingray  Insulators  have  been  on  the 
market  for  many  years — they’re  kept  in 
the  van  of  improvement.  Our  high  volt¬ 
age  types  with  patent  drip  petticoats  are 
particularly  worthy  of  notice.  All  in 
catalog — get  it. 

HEMINGRAY  GLASS  CO., 

Covington,  Ky.  a  Muncie,  Ind. 


Hard  Porcelain 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


PORCELAIN  SPECIALTIES 


THE  STAR  PORCELAIN  COMPANY 

TRENTON.  N.  J. 


INSULATING  JOINTS 

®Send  for  printed  matter  on  In- 
sulating  Joints,  Dim-a-lites, 
Resistance  Units. 

Wirt  Electric  Specialty  Co., 

A.  HALL  BERRY,  97  Warren  St.,  New  York. 


lAU'niHA'nC  MOTOR  STARTERS 

IIWnNe  MAGNETS.  CONimUXS.EK 

CONSULT 

THE  ELECTRIC  CONTROLLER  &  MEG.  CO. 

CLEVELAND.  0. 
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Thomas  Insulator  No.  3026 


INSULATORS 

have  had  a  very  noticeable  effect  in  freeing  many  high- 
tension  transmission  lines  from  breakdown  and  costly 
replacements  and  interruptions  to  service. 

They  are  designed  and  made  to  give  high  service 
efficiency  under  severe  conditions.  For  all  voltages 
from  4000  to  200,000. 

Write  for  Catalog  No.  2. 

The  Pittsburg 

High  Voltage  Insulator  Co. 

Main  Office  and  Factory  t  DRRRY,  PA. 


St.  Louis  CHBcet  301  S.  7tb  ST. 


Line  Voltage  33,000 
Dry  Teat  Voltage  90,000 
Rain  Test  Voltage  65,000 

The  R.  Thomas  &  Sons  Co. 

Established  1S73  Incorporated  1892 

Main  Office.  EAST  UVERPOOL,  O. 
FACTORIES:  SALES  OFFICES: 

East  Liverpool,  O.  227  Fulton  Street.  New  York 

Lisbon,  O.  1255  Old  Colony  Bids*,  Chicaso 


TRADE  MARK 


STANDARD  INSULATORS 


Mechanical  Strength,  Uniformity  and  Elec¬ 
trical  Efficiency  are  features  of  our  insulators. 
Careful  packing  and  prompt  shipment  from 
a  large  stock. 

47  Years  of  Elxperience. 

Over  200  Designs. 

High  Voltage  Insulators. 

Low  Voltage  Insulators. 

Battery  Supports. 

Bushings. 

Knobs. 

Send  for  Catalogue. 


No.  1 15  Cable 


BROOKFIELD 

Glass  Company 

2  Rector  St.  New  York  City 
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I  G  W  ELECTRIC 
|SPECIALTIES 

—  The  G  &  W  Electric  SF>ecialty  Company 
=  brought  out  the  first  successful  outside  Pot 
=  Head  eight  years  ago.  The  line  has  since  been  broadened  = 

—  and  developed  in  response  to  the  demands  of  modern  = 

~  practice  until  today  it  meets  any  requirement  of  modem  ^ 
~  Central  Station  Equipment.  = 

Ipot  headsI 


ALL  VOLTAGES 


The  line  comprises:  Subway 
Junction  Boxes,  Series 
Switches,  Primary  Cut-Outs, 
Ground-Pipe  Caps,  Voltage 
Detectors,  Compound,  etc. 
Any  pole  or  line  can  be  made  a  iwitch- 
ing  and  letting  point  at  small  cost  through 
the  uie  of  G  Ac  W  Devices.  Many  in- 
stallalions  in  all  parts  of  the  country  in 
use  for  over  six  years. 


G  &  W  Electric 
Specialty  Co. 

6408  Jackson  Park  Ave. 
CHICAGO,  ILL.,  U.S.A. 


Scad  for 
Catalog  No.  7 


DETACHABLE  NON- DETACHABLE 
COMBINATION 


Don’t  Blame  Your  Insulators 
When  They  Go  “Pop” 

Such  breakage  is  due 
to  a  perfectly  natural 
cause — the  sun’s  heat 
expands  the  glass,  the 
pressure  exceeds  the 
strength  of  the  ma¬ 
terial  and  there’s  an¬ 
other  job  for  the 
“trouble  shooter.’’ 

Stop  the  trouble  by 
using  the 

Peirce 
Spiral 
Spring 
Thread 

When  heated,  it  simply  elongates  and  creeps  further  up  in  the 
insulator  thread,  preventing  destructive  pressure  on  the  glass. 
When  it  contracts,  it  still  keeps  closely  in  contact — insulators 
don’t  wobble. 

It’s  resilient,  too — helps  absorb  sudden  jerks  and  strains  on 
the  wires. 

Remember  that  the  hardware  makes  the  line  and  Hubbard 
makes  the  hardware. 

Write  to-day  for  bulletins  describing  Hubbard  Modern  Line 
Hardware  and  Peirce  Specialties. 

Hubbard  and  Company 

Pittsburgh 


“THE  FUSE 
YOU  WILL 
USE” 

Daum  Patent 

DAUM’S  REFILLABLE  CARTRIDGE  FUSE 
SHELLS  for  Electric  Light  and  Power  Circuits.  250 
to  2500  Volts. 

Adopted  as  STANDARDS  by  some  of  the  largest  Cor¬ 
porations  in  United  States  and  Canada. 

SAVES  MONEY— TIME— and  TROUBLE.  Easy  to 
REFILL  with  Fuse  Wire  as  often  as  they  blow  out. 
LAST  FOR  YEARS.  Trial  orders  sent  on  Approval 
to  responsible  parties;  send  for  sample  today. 

A.  F.  DAUM  COMPANY 

PITTSBURGH*  PENN. 


Note  Protection  at  Corners 

Blake  Insulated  Staples 

Unequalled  for  telephone  and  bell 
wiring.  The  fibre  insulation  pre¬ 
vents  troublesome  short  circuits 
and  grounds 

5  Sizes  Pat.  Nov.,  1900 

Write  tor  Samples 

Blake  Signal  &  Mfg.  Co. 
BOSTON,  MASS. 


Idaho  Red  Cedar  Poles 

24  Cedar  Yards— Idaho,  Wash.,  t  R.  C. 

tajfesi  WASHINGTON  FIR 

pitcTwcrol 

(11^1115  Cross  Arms  01111111 

Western  Lumber  &  Pole  Co. 

A  Large  Pittsburgh  Stock 

Main  Office:  Electric  Bldg.,  Denver,  Colo. 

UNION  ELECTRIC  CO.,  Pittsburgh,  Penna. 

XZ  ^  Ida^oKed  Cedar 
Resident  Producers 

Send  Us  Your  Catalog 

SANDPOINT.IDAHO 

Keep  us  posted  as  to  your  progress. 
Our  catalog  file  is  consulted  by 
hundreds  of  visitors  to  New  York. 

•K 
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Wish  I  Had  A  Dollar 

for  every  K.W.  of  transformer  capacity  on  our  lines”  was  the  idle 
remark  we  once  heard  made  by  a  Central  Station  manager.  If 
the  transformers  had  been 

MOLONEY  Transformers 

he  might  really  have  had  at  least  a  dollar  each  year  for  each 
K.  of  transformers  installed — that  is  about  what  Moloney 
transformers  save  in  core  and  copper  loss  over  the  ordinary  kind. 

A  word  to  your  stenographer  will  bring  proof  of  all  our  claims. 


MOLONEY  ELECTRIC  COMPANY 


Windsor,  Ont. 
Canada 


Office  and  Works 


{Doubleday-Hill  Electric  Company,  Pittsburg,  Pa. 
Doubleday-Hill  Electric  Company,  Charlotte,  N.  C. 
Davies,  M.  C.,  Tacoma,  Wash. 

Fobes  Supply  Company,  Seattle,  Wash. 

I  San  Francisco,  Cal.,  (Mfice,  Rialto  Buildinc. 


St.  Louis, 
U.  S.  A. 


Fobes  Supply  Company,  Portland,  Ore. 
Nixon-Kimmel,  Sp^okane,  Wash. 

Roberts  Electric  Supply  Company,  Philadelphia,  Pa. 
Roberts  Electric  Supply  Company,  Syracuse  ,N.  Y. 
Chicaao,  111.,  Office,  526  McCormick  Buildinst. 


Consider  the  Difference 

in  the  cost  of  operating  carbon  and  Mazda  lamps — and  then  consider  the 
savings  that 

Peerless  Sign  Lighting  T r  ansf  ormer  s 

will  effect  for  you.  Get  our  data,  and  you  can  make  more  profit  on  your 
sign  lighting  business. 

The  Enterprise  Electric  Co.,  Warren,  Ohio 


AGENIS 

National  Elec.  Supply  Co.,  Washington,  D.  C.  Maydwcll  Co.,  San  Francisco,  Cal. 
Northwestern  Elec.  Equip  Co.,  St.  Paul,  Minn.  Illinois  Elec.  Co.,  Chicago,  Ill. 

Erner  Electric  Co.,  Cleveland,  Ohio.  John  McC.  Price  Co.,  Pittsburg,  Pa. 

J.  G.  Schail  Electric  Co.,  of  Chambersburg,  Pa.,  J.  C.  McClure  &  Co.,  Portland,  Ore. 
and  Hagerstown,  Md.  John  A.  Savage  &  Co.,  Denver,  Colo. 


fohn  A.  Savage  &  Co.,  Denver,  Colo. 


TRANSFORMERS 

are  sold  on  a  decidely  favorable  free- 
trial  basis  and  a  yearly  contract  pro¬ 
position.  Send  for  the  Packard 
Literature  today. 

THE  PACKARD  ELECTRIC  CO., 


WE  MAKE 

SIGN  RECEPTACLES 

in  6  different  styles:  for  Wooden 
Signs  and  for  Metal  Signs;  in  one 
piece  or  two  pieces ;  those  held  to 
the  sign  by  screws  or  by  a  screw¬ 
ring. 

They  are  all  made  in  the  Paiste 
way  which  means  utmost  care  in 
every  part. 

Our  catalog  shows  them  all  and  a 
88  sample  will  be  gladly  sent  for 

your  inspection  if  you  are  interested. 

H.  T.  PAISTE  CO., 

New  York  Boston  Chicago  11 
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DUNCAN 


Direct  Current 
Watthour 
Meters 


The  United  States  Light  and  Heating  Co. 


{Formerly  National) 


DUNCAN 


Storage  Battery 

stands  for 
Efficiency 
and 

Durability 


Alternating 

Current 

Watthour 

Meters 


DUNCAN 

Transformers 

FOR  ALL  PURPOSES 


Doncan  Elec.  Mfg. 
Company 

LA  FAYETTE,  IND. 


FLUSH  RECEPTACLES 


We  are  making  a 
special  drive  on 
this  line.  Get  next! 


No  matter  what  the  ser'^uce  require¬ 
ments  are,  the  U-S-L  is  a  good  buy. 

A  long  battery  building  experience, 
exceptional  facilities  and  thoroughness  in 
manufacture  contribute  to  make  this  a 
high  grade  battery. 

WRITE  FOR  INFORMATION 


All  finishes. 


f  THE  TRUMBULL  ELECTRIC  MFC.  CO.,  Plainville,  Conn. 

N.  Y.  BOSTON  CHICAGO  PHILADELPHIA  SAN  FRANCISCO 


See 

Convention 
Number 
Page  323 

S.R.Bailey  &Co. 

Incorporated 
895  Boylston  St., 
Boston 

Factory,  Amesbury,  Mass. 


General  Offices: 

30  Church  Street,  New  York 

Factory : 

Niagara  Falls,  N.  Y. 

Salat  Offieaa  umI  Dapota: 

N«w  York  Boffalo  Detroit  Si.  Loaia 

Boatoa  Clavaland  Chicago 


The  J  &  J  “Multiple  Control  Switch” 

Pays  for  itself  in  5  weeks,  guaranteed  for  5  years, 
Not  a  time  switch — operates  from  power  plant, 
Send  for  details  of  our  30  NIGHTS’  FREE  TRIAL, 

The  J.  &  J.  Electric  Company 

1303  Central  Bank  Bldg.,  •  -  Memphis,  Tenn 


GE]NERAL  OFFICES  AND  WORKS  ALLEGHENY- AVEINUE  AND  10™ -STREET, 


c”  Batteries  for  Electric  Vehicles 
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The  Edison  Storage  Battery 

•‘Built  Like  a  Watch 
and  a$  Rugged  as  a  Battleship.  ** 


Edison  Storage  Battery  Company 

145  Lakeside  Avenue 
Orange,  N.  J. 


The 

Guarantee 

Protects 

You 

Manhattan 
Electrical 
Supply  Co. 

N«w  York  Chictro 
St.  Louis 


A  SatliSea  Umt. 


Write  ‘‘Worcester” 

Into  Your  Switch  Specifications 


If  you  wmt  the  most 
carefolljr  Suilt  reliable 
•witches  o«  the  market. 

The  Worcester  Catalog 
deacriheo  all  typea  and 
•izea,  besides  our  Switch* 
boards  and  Panelboards. 
Write  for  it  to-day. 


Worcester  Electric  Mfg.  Co. 

44  Lagrange  Street,  Worcester,  Mass. 


KENT  POCKET  METERS 

STANDARD  BATTERY  TESTERS 

ACCURATE,  HAND  GRADUATED,  CLEARLY  READ 
SCALES,  WITH  UNBREAKABLE  WINDOWS 


Combination  Volt-Ammeters 

0-6  V.  0-30  Amps*  ■  *  S6.00 

0-10  V.  0-30  Amps.  •  -  7.00 

Voltmeters  0-0  V.  •  •  -  4.00 

Ammeters  0-30  Amps.  4.00 


Atwater  Kent  }^orks 


46.  N.  Sixth  St. 


Philadelphia 


Accurate,  Compact,  Inexpensive 

VOLTMETERS.  AMMETERS 
and  VOLT-AMMETERS 

Send  for  complete  catalog 

L.OU1S  M.  RIGIMOLET 
78  Cortlendt  Street  New  York 


MARCONI 

CONDENSERS 

Variable  condensers.  Fixed  condensers  of  all  capacities  and  dielec- 
ti^c  strengths. 

Experimental  and  Commercial  Wireless  Telegraph  Apparatus. 

Marconi  Wireless  Telegraph  Co.,  of  America 


Dept.  W. 


39  CLIFF  STREET,  NEW  YORK 


A  distinguishing,  we  might 
almost  say  exclusive,  feature 

Line  of 

Ammeters  and  Voltmeters 

is  their  extreme  flexibility,  adapting  them  to  prac¬ 
tically  every  use  required  in  modem  practice. 

Ask  for  Bulletin  E.W. 

Hoyt  Electrical  Instrument  Works 

Penacook,  N.  H. 

Sales  Offices: 

161  Summer  Street,  Boston,  Mass.  136  Liberty  Street,  New  York. 
80  Michigan  Avenue,  Chicago,  Ill. 


Battery  Testing  Instruments 

that  are  well  made  and  accurately  cali¬ 
brated.  Watch  type — light  weight.  In 
leather  case  for  carrying. 


ELDREDGE  ELECTRIC  MFG.  CO.  3 

103  Post  Office  Square  Springfield,  Mesa. 


GOULD  STORAGE  BATTERIES 

For  CBOtral  statioa  teiTfce,  propelling  street  cars,  electric  vehicles,  low  voltage  llghUng 
trstens.alc.  WRITE  FOR  LITERATURE. 

GouldvStorage  Battery  Co. 

MAIN  OFFICES: — J4i*7  Fifth  Avenue,  New  York  Works: — Oepcw,  N.Y. 

BRANCH  OFFIC^:— San  Francisco,  Chicago.  Boston.  Clevelana 
AGENTS: — Detroit,  Topeka,  Los  Angeles,  Seattle. 


STORAGE 

BATTERIES 


FOR  ALL 
PURPOSES 

Manufactured  by 

The  Wi  I  !ard5tora$e  Battery  Co . 
Cleveland.  Ohio 
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You  Can  Save  Ninety  Dollars  a  Mile  or  More 
In  Maintenance  of  Your  Poles  Now  Standing 


MEMPHIS  TELEPHONE  CO. 


Office  of  GENERAL  MANAGER 
19^1^  Momv*  Sirwi 


C.  A.  Mfg.  Co.. 

Auetla,  Texas. 

Gentleaen: 

Curing  the  sumnier  of  1904,  we  treated  about  COCO  eypreea 
poles  with  one  coat  of  C.  A.  Food  Preserver,  In  the  following  manner; 
The  earth  was  removed  from  around  each  pole  about  eighteen  Inehea 
deep,  and  after  allowing  the  pole  to  dry  out  a  day,  a  coat  of  hot 
C.  A.  Wood  Preserver  was  applied  to  each  pole  to  the  depth  tho  earth 
had  been  removed  and  up  about  two  feet  above  the  ground.  A  recent 
examination  of  some  of  the  poles  shows  the  deoay  that  occurs  at 
or  near  the  surfaoe  of  the  ground  was  arrested  when  tho  applloatlon 
was  made,  and  the  poles. give  every  evidence  of  lasting  eight  or  ten 
years  longer. 

Tho  writer  has  during  the  past  fifteen  years  used  the 
C.  A.  Wood  Preserver,  and  has  had  excellent  results  from  its  use. 

On  poles  and  cross  arms  when  properly  applied,  their  life  is  more  thail 
doubled. 

Kours  very  truly. 


General  tlanager. 


Method  of  Applying  “C-.\-\Vood-Preserver'’  to  standing  poles 


Here  is  one  piece  of  proof — others  on  request 


As  almost  every  observer  knows,  poles  are  attacked  by  rot  at  and  below  the  wind  and 
water  line,  where  moisture  is  most  persistently  in  contact  with  the  pole. 

It  is  a  very  simple  matter,  as  the  illustration  and  letter  show,  to  get  at  this  portion  of  the  pole. 
If  you  have  poles  standing  which  are  beginning  to  show  signs  of  decay  you  can  stop  the 
rotting  and  prolong  the  life  of  poles  indefinitely  by  a  single  application  of 

“C-A-WOOD-PRESERVER” 

as  shown  and  describe  1  in  the  illustration  and  letter. 

The  entire  process,  including  all  labor  and  material,  will  not  cost  you  at  the  very  most 
more  than 

THIRTY  CENTS  PER  POLE 

As  a  matter  of  fact,  that  is  probably  an  excessive  figure.  It  is  much  more  apt  to  be  nearer 
twenty  cents  per  pole  than  thirty. 

Accepting  the  figure  of  thirty  cents,  however,  and  figuring  only  thirty  poles  to  a  mile  of 
line  at  a  valuation  of  only  $3.00  per  jxde,  you  would  he  spending  only 

NINE  DOLLARS  PER  MILE  TO  SAVE  NINETY 

And  the  use  of  “C.-A.-\Vood- Preserver’’  in  this  manner  will  at  least  double  the  life  of 
your  poles. 

If  you  are  interested  in  such  savings  of  maintenance  charges  we  shall  be  glad  to  give  you 
further  information — and  proof  if  yon  want  it.  “C.-A.-\Vood-Preserver”  is  as  valuable  for  pre¬ 
serving  cross-arms  or  exposed  timbers  used  for  any  purpose  as  it  is  for  poles. 

C-A-Wood -Preserver  Co. 


A. 

/  TMOC  \ 

GA — ^ 
WOODPReSERVCR 
fte6/ST£R£D 
U»  PATENT  ornce 


SX.  LOUIS,  MO. 

CHICAGO  AUSTIN.  TEXAS  NEW  YORK  INDIANAPOLIS  NEW  ORLEANS 
SALT  LAKE  CITY— Western  Elec.  Co.  DENVER  Western  Elec.  Co. 

Western  Electric  Company.  Pacific  Coast  Selling  Agents 


SAN  FRANCISCO 


LOS  ANGELES 


PORTLAND 


A 

/  VMM  maWH  \ 

— GiA— ^ ^ 

WOOD  PRESERVER 
R£6i5T£RED 
PATENT  ovricc 


I 


V 
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Over  31,000  Miles  with  less 
than  3/16  Inch  Brush  Wear 


These  are  the  brush  faces  after  the  car  ran 
3 1 ,000  miles.  The  photograph  was  not 
retouched.  This  is  the  way  the  brushes 
looked. 

No  burning.  No  pitting.  No  chipped  edges. 

No  roughened  commutator.  The  highly  ])olished  brushes  could 
not  wear  away  the  copper. 

LACLEDE  CUTS  OPERATING  COST. 


National  Carbon  Co. 


There  Are  Numberless 
Opportunities 

for  taking  on  profitable  load  along  your  trans¬ 
mission  line.  You  can  take  advantage  of  them 
if  you  use 

Burke  Horn  Type  Switches 

Fuses  and  Horn  Gap  Arresters.  They  will 
make  it  possible  for  you  to  safely  and  profit¬ 
ably  operate  small  outdoor  ^ 
substations  as  low  as  25  k.w.  \  # 

They  are  furnished  in  \  / 

single,  double  and  triple  \  / 

pole,  and  are  now  in  opera-  \  / 

tion  on  all  volt-  ^ 

000.  Invaluable 
as  disconnect- 
i  n  g  switches 

for  the  protec-  ^  I  ■ 

tion  of  any  SjSSSSSIBr  H 

substation. 

mjB  Shall  we  send  de- 

Railway  &  Industrial  Engineering  Co. 

PITTSBURGH,  PA. 


Save  76  % 

of  your  annual  fuse  expense  by  using 

ECONOMY  fuses 

Can  be  easily  and  cheaply  renewed  without  returning  to 
the  factory,  no  soldered  connections.  Guaranteed  to  operate 
the  same  as  standard  non*renewable  fuses.  Beware  of  crude 
Imitations. 

ECONOMY  FUSE  &  MANUFACTURING  00. 

(INCORPORATED) 

Orleans  and  KInzIe  Sts.  Chicago 

Sales  Offices: 

New  York  Pittsburgh  Cleveland  Denver  Detroit 

Philadelphia  Cincinnati  Chicago  Birmingham  Kansas  City 

The  Madywell  Con^any,_  Pacific  Coast  Distributors. 


(Licensed  Under  Mallory  Patents.) 


Recording  (Gauges 


“Industrial” 

Indicating  and  Kecortling 
Gauges— Therm  ometeis — Tachometers — 1*>  ruineters 

STAND  THE  TEST  OF  SERVICE 

Write  for  Bulletin  No.  65 

The  Industrial  Instrument  Co. 

New  >  ork  Fozboroi  Mats*  *  Chicago 


Anderson  Switches 
and  Switching  Devices 

for  Central  Stations 

Albert  &  J.  M.  Anderson  Mfg.  Co. 

289-293  A  STREET  BOSTON,  MASS.  1 
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Carry  It  With  You 


Here  is  a  meter  you  need  have 
no  fear  of  being  too  delicate  for 
practical  work.  It  is  sensitive 
and  accurate  without  being  del¬ 
icate.  This  is  accomplished  by 
the  construction.  Many  of  the 
exceedingly  fine  adjustments  and 
narrow  clearances  have  been  made 
unnecessary  for  the  simple  design. 
The  Eveready  Meter  embodies  the 
d’ Arsonval  principle  worked  out  in 
the  most  direct  way. 

There  are  enough  types  of  both 
switchboard  and  portable  Ev¬ 
eready  Meters  to  enable  you  to 
select  one  that  is  exactly  suited  to 
your  requirements.  Let  us  send 
you  a  copy  of  our  catalogue 
No  323  which  gives  the  prices. 

The  Eveready  is  an  exceedingly 
accurate  instrument  at  a  reason¬ 
able  price. 


American  Ever  Ready  Co* 

304*322  Hudson  Street 
New  York  City 


BOSTON 
NSW  ORLEANS 


CHICAGO 
SAN  FRANCISCO 


^  This  handsome 
and  inexpensive  fix¬ 
ture  is  easily  made 
by  using  P  C8l»  S  ro¬ 
sette  No.  200,  P  CSl,  S 
socket  with  shade 
holder  attached  No. 
23,  along  with  an 
ordinary  fixture 
loop,  fixture  chain 
and  lamp  cord  car¬ 
ried  by  all  electrical 
and  fixture  dealers. 

^  It  looks  like  $5.00 
and  cost  a  whole 
lot  under  $1  00  in¬ 
cluding  your  labor. 

^  Ask  us  for  more 
information  about 
P  S  rosette  No. 
200. 


Pass  &  Seymour, 
Inc. 

Solvay,  New  York, 
U.  S.  A. 

178  Fulton  Street, 

New  York  City 

700  West  Jackson  Blvd., 
Chicago,  •  Illinois 

Denrer  Sales  Agents, 
B.  K.  Sweeney 

L  Electrical  Company 
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You  Obtain  Absolute  Protection 


from  dangerous  excess  currents  when  you  use  “UNION”  Enclosed  Fuses  on  your 
circuits — a  safety  valve  which  does  not  ignore  the  fluctuations  of  current  but 
which  responds  to  the  characteristics  of  the  load. 

Specify  and  insist  on  receiving  goods  with  above  Trade-Mark. 


BEST  BY  TEST 

CHICAGO  FUSE  MFG.  CO 


1014  W.  Congress  St, 
CHICAGO 


1  Hudson  Street 
NEW  YORK 


CAMPBELL  TIME  SWITCH 


“JA-GA-BI” 

HandTachomelers 


For  accurately  measur¬ 
ing  the  r.p.m.  of  any  rotat- 
inj(  shaft  a  JA-G.-\-RI  di- 
rect-readiii"  tachometer  is 
most  valuable. 

\’ery  little  hand-pressure 
is  reipiired  to  apply  the  in¬ 
strument  to  a  high-si)eed 
motor  (for  example)  ;  and 
it  gives  instant  results. 

].\-G.A-P>I  tachometers 
are  used  by  the  U.  S.  Gov't. 
Universities,  Colleges  and 
large  Commercial  Cos. 

We  also  supply  tachome¬ 
ters  for  belt  or  direct  con¬ 
nection  :  and  especially  ask 
attention  to  the  FraJim  Vi¬ 
bration  Tachometers  for 
turbo-generator  sets. 

Tachomaters  for  all  parpoMea  are  deacribed  in 
Bulletin  290.  Aah  for  it. 

ICC  r*  DIfim  C  electrical  measur- 
ll*  DIIIIILL9  ING  INSTRUMENTS 

13  Arch  Street  PHILADELPHIA 

Be  Sure  to  Visit  Our  Xew  Exhibition  Room 


Pointer  indicates 


Hy  wheel  oper* 
ate*  awitcb.  Re* 
leased  by  Trip 


diet  cominf  t  n 
contact  witbTnp 


Dock  Dial  ra- 
''eolves  canryinf 
Trip  Hand*  with 
it  Set  by  looeeo* 
ing  thumb  out. 


Porcelain  barrier, 
allows  small  com* 
pact  knife  switch. 


Geared  locli.* 
Draws  door  tight 
all  around  to  ^ 
rubber  gasket 


TACHOMETTR  9' 

HI  a 


Weather 'pr^dl 
iron  Sox. ' 


Patented 


CAMPBELL  ELECTRIC  CO.,  Lynn,  Mass. 

Sand  For  Prieo  List 


June  29,  1912. 
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BLOOD  WILL  TELL 


TT  7HEN  you  buy  blooded  stock,  you  want  to  know  its 
^  ’  pedigree,  because  that’s  the  only  way  you  can  tell 


its  worth  without  an  actual  test.  The  pedigree  of 
Shawmut  Fuses  extends  back  to  the  days  when  a  fuse  was 
only  a  chunk  of  lead — and  the  stock  has  kept  increasing 
in  value  until  to-day  there  is  no  finer  fuse  made 
than  the  Shawmut. 


Condit  Electrical  Mfg.  Co.,  Boston 


Manufacturers  of  Electrical  Protective  Devices 


New  York,  39  Cortlandt  St.  and  3  VV.  29th  St.  Cleveland;  1856  East  86th  St.  Denver,  1621  17th  Street. 

Philadelphia,  1011  Mutual  Life  Bldg.  Chicago,  627  West  Jackson  Blvd.  Seattle.  425  New  York  Block. 

Buffalo,  41  East  Eagle  Street.  Atlanta,  702  Empire  Bldg.  San  Francisco,  766  Folsom  Street. 

Pittsburgh,  219  Lewis  Block.  Kansas  City,  618  Dwight  Bldg.  Los  Angeles,  551  So.  Los  Angeles  Street. 

Canadian  Representatives:  Northern  Electric  &  Mfg.  Co.,  Montreal,  Toronto,  Winnipeg,  Regina,  Calgary,  Vancouver. 


ONDIT’S  brush  on  his 


C”  line  doesn’t  act  like  a 


rigid  piece  of  copper — it  is  flexible, 
self-cleaning  and  every  leaf  makes 


contact. 


And  the  maximum-contact,  min¬ 
imum-resistance  carbon  contacts 
mark  the  biggest  improvement  in 
circuit-breaker  construction  since  the 
advent  of  the  laminated  brush. 

Just  look  at  the  toNoiT:  Circuit 
Breaker  shown  here — it  doesn’t  look 
as  if  made  by  a  blacksmith — but 


It  Will  Stand  the  Treatment 
A  Blacksmith  Would  Give  It 
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Galvanometers  For 
Every  Service 


Note  the  following  distinctive  features  of 
&  our  D’Arsonval  Galvanometers. 

extreme  simplicity  of  construction. 

They  are  easily  set  up  and  manipulated,  and  all  work- 
ing  parts  can  be  readily  reached  for  inspection. 

THE  MOVING  SYSTEM  ALWAYS  ENTIRELY  VISIBLE.  This  is  an 
advantage  which  will  be  appreciated  by  any  user  of  the  numerous  types  of  gal-  1 

vanometers  in  which  the  coil  is  hidden.  f 

NEW  SUSPENSIONS  CAN  BE  RAPIDLY  PUT  IN  BY  THE  USER.  The 
only  tools  required  are  a  pair  of  forceps  and  a  watchmaker’s  screw-driver. 

AMPLE  COIL  CLEARANCE.  No  deli-  HlMB 

cate  adjustment  is  necessary  to  allow  the  ^ _ H  |^j!| 

REMOVABLE  COPPER  DAMPER  ^ 

SENSIBILITY  up  to  1200  megohms  mHlI  ^  B'  ||  ,i 

depending  upon  the  type  of  instruments.  W  B  it  ^ 

Catalogue  No.  20  contains  much  inf  or- 

motion  valuable  to  those  using  galvono-  'ij 

We  also  manufacture  Resistance  Boxe  s,  Wheatstone  Bridges,  Cable  Testing  ij 

Apparatus.  Standardization  Apparatus,  P  hotometric  Apparatus,  Conductivity  Appa-  : 


The  Leeds  &  Northrup  Co.,  4903  Stenton  Ave.,  Phila 


This  Diagram 
Shows  How 
Simple  It  Is 


to  wire  up  a  Sundh  Pressure  !  <j)  O- - !  I 

Regulator  for  starting  a  small  f 

motor  without  the  use  of  a  ^  X  rr”X.o  l 

starting  resistance.  V  / 

The  double  pole  type  of  \ 

Pressure  Regulator  is  shown,  o  tV  o  ^ 

but  in  many  cases  of  Direct  [J  /y<7 

Current  and  single-phase  Al¬ 
ternating  Current,  a  single  pole 

type  can  be  used.  It  may  be  also  adapted  for  starting  A.  C.  Motors  of  two 
or  three  phases,  three  wire,  or  two  phases,  four  wire  when  it  is  permissible  to 
open  two  circuits  and  to  run  the  neutrals  direct  to  the  motor. 

The  Sundh  Catalog  contains  detailed  information.  Shall  we  send  it? 


hr 

ill 

1  LJJUi 

H'BIH 

hi 

9P 

||7™ 

: 

1 

V  :Vli 

JB  iHpII 

SUNDH  ELECTRIC  COMPANY 

NEW  YORK,  U.  S.  A. 


June  29,  1912. 
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Main  Office  and  Factory:  PHILADELPHIA 


THE  CUTTER  COMPANY 


Eccles  &  Smith  Co.,  71  First  St.,  San  Francisco,  Cal. 

Eccles  &  Smith  Co.,  524  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 
Eccles  &  Smith  Co.,  68  First  St.,  Portland,  Ore. 

Electric  Manufacturers  Sales  Co.,  Denver,  Colo. 

I-T-E  Electric  Co.,  72  Finsbury  Pavement,  E.C.,I.ondon. 


W.  C.  Jessup,  120  Liberty  St.,  New  York. 

H.  F.  Darby,  Jr.,  1555  Monadnock  Block,  Chicago,  Ill. 
H.  W.  MacVaugh,  1122  Park  Bldg.,  Pittsburgh,  Pa. 

T.  E.  Beasley,  751  Ellicott  Square,  Buffalo,  N.  Y. 

C.  E.  Wise,  1418  Ford  Eldg.,  Detroit,  Mich. 


m'  r 

MV 

IF*  ' 

• 
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There  are  Two  Classes 

into  which  all  switches  and 
receptacles  may  be  divided — 

Diamond  H” 
Switches  and  Receptacles 


and  all  others.  Our  well-known  high 
standard  of  design,  material,  construc- 
^  made  the  <8>  trade 

mark  the  recognized  standard  of  switch 
and  receptacle  efficiency  for  the  last 
dozen  years. 

You’ll  find  more  than  seventy  styles  of  switches  and  receptacles 
described  in  the  <5>  catalog.  If  you  haven’t  a  copy,  write  for 
one  to-day. 


THE  HART  MFG.  COMPANY  Hartford,  Conn. 

New  York  Boston  Chicago  Pittsburg  San  Francisco  Denver  Toronto  London,  Eng. 


H  F*. 

SIMPLEX 

Time  Switch 


.•\  new  switch  with 
new  features,  fiood  as 
well  as  chcai'.  It's  a 
seller  and  it  gives 
satisfaction.  Just  the 
thing  for  the  Show 
Window.  Try  a  few 
and  you  will  order 
more. 


ROENTGEN  MANUFACTURING  CO. 

1210  RACE  ST.,  PHILADELPHIA,  PA, 


X-Ray  and  High  Ttnsion  Specialista 


HANSEN  MFG 
CO. 

Princeton,  IND. 


BENJAMIN’S 

IN.IM-I.TA-BLE  9-0.3 


ELECTRIC 

SEARCH 

LIGHTS 


Write  for  Quantity  Discounts  on  Your 
1912  Requirements. 

BENJAMIN  ELECTRIC  MFG.  CO. 

New  York  Chicago  San  Francisco 


7-inch  to  36-inch  diameter  for  ocean, 
lake  and  river  steamers  and  launches; 
also  electric  light  plants  driven  by 
gasoline  engine  for  isolated  lighting. 

The  Carlisle  &  Finch  Co. 
228  E,  Clifton  Avenue 

CINCINNATI,  OHIO 


••REMY**  MAGNETS  | 

1  A.  C.  Leslie  a  Ltd., 

■f ontrcal.  Can.  J 

I 
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Motor  Control  Apparatus  for 

the  Steel  Mill 

AND  OTHER  INDUSTRIAL  PLANTS 

Cutler-Hammer  motor  control  apparatus  represents  the  result  of  twenty  years’  experience  in  the  manufacture 
of  controlling  apparatus.  We  have  types  for  every  service  in  the  steel  mill  or  other  industrial  plant. 

There  is  no  other  company  anywhere  that  has  specialized  on  controlling  apparatus  for  so  long  a  time  as  has 
The  Cutler-Hammer  Mfg.  Co.  There  is  no  other  company  anywhere  that  has  standardized  so  many  different 
types  of  controllers.  There  is  no  company  that  can  serve  you  as  promptly  or  so  well  if  you  want  apparatus  for 
starting,  regulating  and  stopping  of  electric  motors. 

Cutler-Hammer  master  switch  type  controllers  arranged  for  control  by  master  switch,  limit  switch,  push-but¬ 
ton,  etc.,  are  particularly  adapted  for  heavy  work  such  as  steel  mill  machinery,  coal  and  ore  handling  machinery, 
skip  hoists,  etc. 

Pal  Your  Motor  Coatrol  Problems  up  to  Cutler-Hammer  aud  you  will  gel  Inlormalion 
based  on  experience.  Write  lor  Bulletin  on  Magnetic  Switch  Type  Controllers. 


THE  CUTLER -HAMMER  MFG.  CO. 


MILWAUKEE 


N'CW  YORK:  Hudson  Terminal  60  Churotl  Street  CHICAGO:  Peoples  Gas  PITTSBURG:  Farmers’  Bank  Buildinc 

BOSTON:  170  Federal  Street  PHItADElJ>HIA:  1201  Chestnut  SUeet  CLEVELANO;  Schofield  Building 

PACIFIC  COAST  AGENTS:  Otis  &  Squires,  S79  Howard  St.,  SAN  FRANCISCO.  229  Sherlock  BuUdlns,  PORTLAND.  ORE. 

and  W.  B.  Palmer.  416  X.  3rd  St.,  LOS  ANGEIXS. 


1 
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Imperial  Type  Voltmeter 


“Imps 


PARTIAL 

PRICE  LIST 

4>ln.  Size  2*/2*ln  Size 

30  Volt*  . 

....$8.50  $6.75 

125  Volts  . 

_ 10.00  . 

10  Amp . 

....  9.00  6.75 

30  Amp . 

_  9.25  7.00 

i) 

Not  the  Jovian  little  fellows  with  spear 
and, barbed  tail,  but  always  found  in 
just  as  good  company.  We  call  ’em 
“Imps”  for  short  though  their  real 
name  is  Imperial. 

They  are  as  popular  with  our  cus¬ 
tomers  as  with  us  as  they  are  right  in 
every  sense  of  the  word. 

Like  their  Jovian  mates  they  are 
always  on  the  spot. 

Call  for  them. 

Roller-Smith  Company 

Monadnock  BIk.  203  Broadway  Oliver  Building 

Chicago  New  York  Pittsburg 


Vulcan  Electric 

Wax  Melter  and  Dropper 

“The  only  Wax  Melter  and 
Dropper  on  the  market.” 

Banks,  express  offices  and  ship- 
pcTS  of  sealed  packages  the 
country  over  need  it.  Saves 
time  and  wax,  and  is  much 
cleaner  than  the  old  method. 
We  are  advertising  it  in  leading 
magazines.  All  electrical  deal¬ 
ers  should  write  for  particulars. 

Vulcan  Electric  Heating  Co. 

1110  Military  Road,  Buffalo,  N.  Y 


“TUERK”  and 


Fan 

Fifteen  Types 

Ceiling,  Desk, 
Bracket 

and  Oscillating 


Motors 

Direct  and 
Alternating 
Current 


Alternating  Current  Ceiling  Fan  Type  “C” 

Two  speed;  four  blades  with  52" 
sweep,  operating  at  225  R.  P.  M.  Motor 
dependable  for  continuous  service. 

“Tuerk”  and  “H.  E.”  Fans  fill  all  requirements.  Get 
your  orders  in  early.  It  is  the  dealer  with  a  stock 
on  hand  who  does  the  big  Fan  business.  Distributing 
agencies  in  the  large  centers  of  United  States  and 
Canada. 

Write  for  address  of  nearest  Agency  and  descrip¬ 
tive  catalog. 


Hunter  Fan  &  Motor  Co. 

114  Liberty  St.,  New  York 
Factory,  Fulton,  N.  Y. 


1 


VOLTMETER 
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MOTOR  STARTERS 


A  Convenient  Resistance  Unit 


Made  to  Fit  in  Fuse  Clips 


Just  consider 
the 

COMPRESSION 

TYPE 

Rheostat 


DOESN’T 

ARC 

NOR 

SPARK 


They  are  made  to  fit  in  lamp  sockets 
and  have  a  zero  temperature  coefficient 
resistance. 

Made  in  any  resistance  up  to  2,000 
ohms — one  layer  of  wire  in  a  single  unit 
— in  50-watt,  loo-watt  and  200-watt 
capacities. 

Resistance  wire  is  fully  protected 
from  mechanical,  chemical  and  electrical 
depreciation  by  a  coating  of  enamel. 

Write  for  prices  and  discounts. 


It  is 

DUST  PROOF 
and 

MOISTURE 

PROOF 

without 

any 

extra  charge 


Bronzville,  N.  Y. 


Ward  Leonard  Electric  Co. 


DOESN’T 

NEED 

FREQUENT 

REPAIRS 

nor 

FREQUENT 

RENEWAL 

OF 

CONTACTS 


Ask  for  the 
ALLEN-BRADLEY 


Write  for 
Bulletin  B2 


At  moderate  pricea  are  secured  when  Keystone  In¬ 
struments  are  purchased.  A  17-year-old  concern  with 
a  complete  line  of  Instruments. 

Send  for  new  catalogue. 


ALLEN-BRADLEY  CO 

MILWAUKEE,  WIS. 


Itl  STIEET  AID  iOlTIOMEIT  AIEIIE,  PIILAOELPIIA 

NEW  YORK — Hudson  Terminal  Building  BOSTON — 270  Summer  St.  PITTSBUR6— 
WMtinghouM  Bldf. 
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Another  Link  in  the  Chain 


that  binds  current-users  to  the  Central  Station — electrical 
sterilization  of  drinking  water.  Filters  remove  the  coarser 
impurities,  but  leave  many  disease  germs — ordinary  boiling 
kills  the  germs,  but  leaves  the  water  flat  and  tasteless. 


The  Forbes  Water  Sterilizer 


renders  the  water  absolutely  safe,  and  is  so  low  in  price 
that  it  will  pay  for  itself  in  a  few  weeks  in  the  saving  over 
the  cost  of  spring  water. 

It  is  fool  proof  and  its  product  is  cold,  sparkling, 
palatable,  and  perfectly  healthful. 

The  cost  of  operation  is  insignificant — one  gallon  *  of 
water  for  about  100  watts.  With  10-cent  current,  this 
means  one  cent  per  gallon. 

Its  use  means  closer  relations  between  you  and  your 
customers- — write  to-day  for  catalog. 


FORBES  COMPANY 


1208  Callowhill  St 


PHILADELPHIA,  U.  S.  A 


The  Shelton 
Electric 
Hair  Dryer 


Throws  both  Hot  and  Cold  air.  Weighs  onlv  2  lbs. 
Knilt  to  run  on  110  volts  direct  and  alternating  cur¬ 
rents;  also  220  volts. 

The  Shelton  Electric  Vibrators  are  standard  the 
world  over. 

We  manufacture  20  different  styles  of  massage  ma¬ 
chines.  Dealers!  There  is  money  made  in  selling 
Shelton  Vibrators  and  Hair  Dryers.  Agents  wanted 
everywhere.  Write  for  catalog  and  quotations. 

SHELTON  ELECTRIC  CO. 

13  W.  42d  Street  ^ 

...  30  E.  Randolph  St. 

New  York  Chicago.  111. 


LINDSTROM,  SMITH  COMPANY 


LartMt  Muaiactarer  at  Portable  Electric  Vibratora  ia  tba  World 

218-224  SOUTH  WABASH  AVENUE,  CHICAGO,  U.S.  A. 

WHITE  CROSS  ELECTRIC  VIBRATORS 

f  Electric  Hair  Dryers,  Electric  Irons,  Electric  Toaster  Stoves,  Small  Electric  Motors. 

Send  for  Catalog  No.  59  and  Dealers’  Discount. 

Swedish  Movement  in  your  own  Rocker. 

Aliy  Ih'  a  Vibrating 

Chair  our  Vibrators.  IjT  A 
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NEW  WESTON  INSTRUMENTS 

A  Full  Line  of  Alternating  Current  Switchboard 
Indicating  Instruments 


Is  offered  by  this  company,  comprising 

WATTMETERS,  Single  and  Polyphase  FREQUENCY  METERS 

POWER  FACTOR  METERS  AMMETERS  SYNCHROSCOPES  VOLTMETERS 

and  New  Models  of  Weston  D.  G.  Instruments  to  match 

Thia  whole  group  of  instruments  embodies  the  results  of  serersl  years*  exhaustire  study  and  scientific  investigation  of  all  the  coaap>«^ 
jleetrleal  and  mechanical  problems  involved  in  the  development  of  durable,  reliable,  sensitive  and  accurate  instruments  for  use  on  alter' 
■ating  current  circuits. 

Every  detail  of  each  of  these  instruments  has  been  most  carefully  studied  and  worked  out,  so  as  to  be  sure  that  each  shall  fully  meet 
tlie  most  exacting  requirements  of  the  service  for  which  it  is  intended.  Neither  pains  nor  expense  has  been  spared  in  the  effort  to  produes 
histruments  having  the  highest  possible  life,  the  best  possible  scal_e_cl^ar_acteristics,  combined  with  great  accuracy  ^der  the  most  vloleat 
toad  fiuctuations  and  also  under  the  many  other  trying  conditions  met  with  in  practical  work.  Every  part  of  each  instrument  is  made 
strictly  to  gauge  and  the  design  and  workmanship  and  finish  is  of  the  highest  order  of  excellence. 

We  invite  the  most  critical  examination  of  every  detail  of  each  member  of  the  group.  We  also  solicit  the  fullest  investigation  of  the 
many  other  novel  features  and  very  valuable  operative  characteristics  of  these  new  instruments,  and  request  a  careful  comparison  in  all  thoso 
reapects  with  any  other  make  of  instrument  intended  for  like  service.  We  offer  them  as  a  valuable  and  permanent  contribution  to  tbo  asd 
of  electrical  measurement.  Their  performance  in  service  will  be  found  to  Justify  the  claim  that  no  other  make  of  instrumonta  approasff 
them  in  fitness  for  the  service  required  from  A.  C.  Switchboard  indicating  instruments.  1 

Full  particulars  of  design,  construction,  prices,  etc.,  are  given  in  Catalogue  W>16.  Write  for  It. 


Weston  Electrical  Instrument  Company 

Main  Office  and  Works,  Newark,  N.  J. 


New  York,  114  Liberty  St. 
Chicago,  1504  Monadnock  Block. 
Boston,  176  Federal  St. 
Philadelphia,  342  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 
St.  Louis,  915  Olive  St. 

Denver,  231  15th  St. 


San  Francisco,  682  Mission  St. 

New  Haven,  29  College  St. 

Cleveland,  1729  E.  12th  St. 

Montreal  1 

Winnipeg  1  j^^orthern  Electric  &  Mfg.  Co. 
Vancouver  ** 

Calgary  J 


Detroit,  44  Buhl  Block. 

Toronto,  76  Bay  St. 

Mexico,  2a  Capuchinas  40. 

London,  Audrey  House,  Ely  Place, 
Holborn. 

Paris,  12  Rue  St.  Georges. 

Berlin,  Genest  Str.  5,  Schoenberg. 


Prudent  Practical  Purchasers 

We  will  send  you  enough 

**Anti-Corrosive  Cylinder  Oil” 


to  prove  to  you  that  it  is  the  best  and  cheapest, 
although  not  the  lowest  in  FIRST  COST. 

If  after  60  days  test  it  fails  to  “make  good.l’ 
remit  at  your  own  basis  of  value. 


ni 


imiU 

Vv#-  OKIV  W 
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GOOD  EQUIPMENT  DESERVES 
GOOD  OIL. 

Send  in  your  trial  order  at  once. 

^  E.  H.  KELLOGG  &  CO. 

243-244  South  St.  NEW  YORK 

Establtshtd  FIFTY-THREE  years  ago 


Office :  50  Church  SL,  New  York  City.  Works :  Portsmouth,  Va* 

The  Wyckoff  Pipe  &Creosotiiig  Co. 

Wyckoff  Creosoted  Conduit  for  Underground  Wires.  Millions  of 
feet  in  use;  over  25  years’  service  without  decay;  cheapest  to  lay. 
Creosoted  Paving  Blocks  for  yards  and  buildings.  Creosoted  Cross 
Arms,  Poles  and  Lumber. 

SEND  FOR  C.\T.\LOGUE  "F.” 


Speer  High-Grade  Brushes 

have  been  adopted  as 
standard  by  the  largest 
manufacturers  of  elec¬ 
trical  machinery  in 
the  United  States. 

IV hy  Not  Youf 

Speer  Carbon  Co 
St.  Marys,  Pa. 


Many  a  Big  Company 
Is  Misjudged 

by  the  buying  public  because 
they  are  small  advertisers. 
How  many  of  your  custo¬ 
mers  have  seen  your  factory 
or  know  anything  of  your 
facilities  beyond  what  they 
have  learned  from  your  ad¬ 
vertising  ? 

Make  your  advertising,  there¬ 
fore,  thoroughly  representa¬ 
tive  of  your  plant. 

Don’t  expect  strangers  to 
recognize  you  as  leaders  if 
your  advertising  looks  small 
and  unimportant. 

Blow  your  own  horn  and 
the  public  will  take  up  the 
refrain. 
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Acheton  Graphite  Co.  (Interna¬ 


tional)  .  10 

Alberger  Pump  &  Condenser  Co.  92 

Allen-Hradley  Co . 33 

Allis-Chalmers  Company  .  1 

American  Bridge  Co .  73 

American  Brass  Co .  5 

American  Conduit  Mfg.  Co. ...100 
American  Electrical  VVorks. . . .  100 
American  Enameling  Machy.  Co.  4 

.Xmerican  Engineering  Co .  92 

American  Ever  Ready  Co .  25 

American  Platinum  Works .  9 

.American  Sheet  &  Tin  Plate  Co.  84 
American  Steel  &  Wire  Co...  9 

American  Vul.  Fibre  Co .  10 

Am.  Vitrified  Conduit  Co .  IS 

Anderson  Mfg.  Co.,  A.  &  J.  M. .  24 

Andrews,  Ernest  J .  72 

Archbold-Brady  Co .  4 

Archer  &  Baldwin .  75 

•Arnold  Co . 72 

Atlantic  Ins.  Wire  &  Cable  Co..  6 

Atlantic  Venicle  Co .  80 

Atwater-Kent  Mfg.  Works....  22 


Babcock  &  Wilcox  Co .  96 

Baehr,  William  A .  72 

Bailey  &  Co.  Inc.,  S.  K .  20 

Baker  &  Co.,  Inc . 100 

Ball  Engine  Co . 96 

Barnes  Co.,  Wallace  .  14 

Barstow  &  Co.,  W.  S .  72 

Beardslee  Chandelier  Mfg.  Co. .  38 

Belden  Mfg  Co .  8 

Bell  Electric  Motor  Co .  83 

Benedict  &  Burnham  Mfg.  Co. . .  5 

Benjamin  Electric  Mfg.  Co....  30 

Berlin  Mills  Co .  2 

Ftethlehem  Steel  Company .  95 

Biddle,  J.  G .  26 

Blake  Signal  &  Mfg.  Co .  18 

Blake  &  Knowles  Steam  Pump 

Works  .  97 

Boker  &  Co.,  Hermann .  5 

Bridgeport  Brass  Co . 100 

Bristol  Co . 100 

Brookfield  Glass  Co .  17 

Brown,  H.  T .  75 

Bruce-Macbeth  Engine  Co . 92 

Burt  &  Yates  .  91 

Byllesby  &  Co,  H.  M .  72 


C- A- Wood-Preserver  Co . 23 

Campbell  Electric  Co .  26 

Carhondale  Machine  Co . 94 

Card  Index  .  77 

Carlisle  &  Finch  Co .  30 

Carpenter  Tape  &  Die  Co.,  J.  M.  88 

Cary  Spring  Works  .  14 

Central  Station  Eng’g  Co .  72 

Century  Electric  Co .  86 

Chicago  Fuse  Mfg.  Co .  26 

Chicago  Nut  Company .  11 

Chicago  Rawhide  Co . se 

Clermont  Sewer  Pipe  Co .  12 

Coal  &  Iron  National  Bank. ...  77 

Collyer  Insulated  Wire  Co .  6 

Colonial  Sign  &  Ins.  Co .  14 

Col’s  Die  Tool  &  Machine  Co. .  84 

Columbia  Meter  Co .  32 

Commonwealth  Edison  Co .  82 

Condit  Electrical  Mfg.  Co .  27 

Cope,  T.  J .  10 

Covington  Mach.  Co .  96 

Cravath,  J.  R .  72 

Crawfordsville  Elec.  L.  &  P.  Co.  77 

Crocker- Wheeler  Co . 82 

Cutler-Hammer  Mfg.  Co .  31 

Cutter  Co .  29 

Cutter  Co.,  Geo . ’....  10 


D.  &  W.  Fuse  Co .  2 

Daum  Company,  A.  F .  18 

Day  &  Zimmermann .  72 

Dean,  Wm.  W .  72 

Dearborn  Drug  &  Chem.  Wks. .  96 

Deming  Co . 97 

Detroit  Ins.  Wire  Co . IOC 

Diamond  Electric  Co . 3t 

Diamond  Rubber  Co .  ^ 

Diamond  State  Fibre  Co .  15 

Dickerson  Auto  Governor  Co...  91 

Director  of  Engineers . 72,  73 

Dixon  (^rncible  Co.,  Joseph....  94 


Driver-Harris  Wire  Co .  3 

Dunbar  Bros.  Co .  15 

Duncan  Elec.  Mfg.  Co .  20 

Duzets  &  Son  .  75 


Eck  Dynamo  &  Motor  Co .  87 

Economy  Fuse  &  Mfg.  Co .  24 

Edison  Storage  Battery  Co . 22 

Eldredge  Elec.  Mfg.  Co .  22 

Electric  Bond  &  Share  Co .  77 

Electric  Cable  Co .  4 

Elec.  Controller  &  Mfg.  Co....  16 

Electric  Railway  Equip.  Co .  40 

Electric  Storage  Batter jr  Co . 21 

Electric  V'ehicle  Association  of 

.America  .  81 

Electrical  Alloy  Co .  9 

Electrical  Engineers’  Equip.  Co.  15 
Electrical  Testing  Laboratories.  92 

Electro  Dynamic  Co .  83 

Elliott  Company  .  94 

Emerson  Electric  Mfg.  Co .  36 

Engineers,  Directory  of . 72,  73 

Enterprise  Electric  Co . 19 

Esterline  Co . 100 


Fibre  Conduit  Co .  11 

Flour  City  Ornamental  Iron 

Works  .  38 

Foos  Gas  Engine  Co .  93 

For  Sale  Ads....  74,  75,  76,  77,  78 

Jjorbes  Company  .  34 


G.  &  \V.  Elec.  Spec.  Co .  18 

General  Bakelite  Co .  10 

General  Electric  Co . 44,  45 

Geometric  Tool  Co . 88 

Goodwin  &  Kintz  Co .  40 

Gould  Storage  Battery  Co .  22 

Green  Engineering  Co . 91 

Gregory  Electric  Co .  74 


Hansen  Mfg.  Co .  30 

Harrison  Safety  Boiler  Works..  92 

Hart  Mfg.  Co . 30 

Hazard  Mfg.  Co .  6 

Heany  Fireproof  Wire  Co .  4 

Ilemingray  Glass  Co . 16 

Hemming  Mfg.  Co .  11 

Hirschberg  Co.,  H.  M .  39 

Holmes  Fibre-Graphite  Mfg.  Co.  84 

Holyoke  Machine  Co . 91 

Hopkins,  Nevil  Monroe  .  72 

Hornir^  Elec.  Mfg.  Co .  37 

Hoyt  Elec.  Ins.  Works .  22 

Hubbard  &  Co .  18 

Hubbell,  Ilarvey,  Inc .  2 

Hughes  Electric  Heating  Co...  35 

Ilumphrey,  C.  W . 72 

Hunt  Company,  C.  W .  88 

Hunter  Fan  &  Motor  Co .  32 

Hurley  Machine  Co .  35 


Imperial  Porcelain  Works .  16 

Indiana  Rub.  &  Ins.  Wire  Co...  3 

Industrial  Instrument  Co .  24 


1.  &  T.  Electric  Co .  20 

lacksdn,  D.  C.  &  W.  B .  72 

Jaroslaw,  D .  4 

Jeandron,  W.  J . 86 

Jenkins  Bros . 100 

Tohns-Manville  Co.,  H.  W .  13 

Jordan  Bros .  86 


Keller,  M.  .Arthur .  72 

Kellogg  &  Co.,  E.  H .  67 

Kellogg  Switchboard  &  Sup.  Co.  8 
Kerite  Ins.  Wire  &  Cable  Co...  46 
Keystone  Elec’l  Instrument  Co.  33 

Kimble  Elec.  Co . 85 

Klein  &  Sons,  Mathias  .  9 

Koerting  &  Mathieson  Co .  41 


t 

Laidlaw-Dunn-Gordon  Co . 97 

Leeds  &  Northrop  Co .  28 


Leffel  &  Co.,  James .  90 

Leslie  &  Co  .A.  C.,  Ltd .  30 

Le  Valley  Vit:e  Carbon  Brush 

Co . 86 

Light,  Heat  &  Power  Corp’n...  72 

Lincoln  Electric  Co . 82 

Lindstrom,  Smith  Company....  34 

Lippincott  Glass  Company . 40 

Locke  Insulator  Mfg.  Co .  16 

Lombard  Governor  Co . 90 

Lowell  Ins.  Wire  Co .  8 

Ludlow  Valve  Mfg.  Co .  91 


MacGovern  &  Co.,  Inc .  77 

Machado  &  Roller  .  32 

Madsen,  Charles  P .  72 

Manhattan  Elec.  Supply  Co .  22 

Manufacturers’  Library .  77 

Marconi  Wireless  Telegraph  Co. 

of  America  .  22 

Maris  Bros . 84 

Massachusetts  Chemical  Co .  3 

Massachusetts  Elec.  Mfg.  Co...  2 

Matthews  &  Bro.,  W.  N . 100 

McGraw-Hill  Book  Co . 7,  38 

McIntosh  &  Seymour  Co .  96 

McLennon  &  Co.,  K .  77 

McMeen  &  Miller  .  72 

McNeil,  Ralph  . .  72 

Mechanical  Appliance  Co .  82 

Meirowsky  Bros .  4 

Mershon,  Ralph  D .  72 

Mica  Insulator  Co .  5 

Michigan  Pipe  Co . 92 

Miller,  Luther  L . 72 

.\iitchell-Rand  Mfg.  Co .  10 

Moloney  Electric  Co .  19 

Monitor  Controller  Co . 15 

Moore,  A.  F.,  .  8 

Morgan  Crucible  Co.,  Ltd . 84 

Murray  Iron  Works .  97 


National  Carbon  Co . 24 

National  Conduit  &  Cable  Co...  6 

National  India  Rubber  Co . 100 

Neall,  N.  J .  72 

Neer  Company,  L.  F .  11 

New  England  Butt  Co .  8 

New  Process  Rawhide  Co .  84 

New  A’^ork  Ins.  Wire  Co . 100 

Noeggerath,  J.  E . ._. . . .  72 

Norman  Company  of  America..  87 


Okonite  Company  .  46 

Opalux  Co .  41 

Orr  &  I.ockett  Hardware  Co...  84 

Ostrander  &  Co.,  W.  R .  10 

Otto  Gas  Engine  Works . 94 


Pacific  Elec.  Mfg.  Co .  14 

Packard  Electric  Co .  19 

Paiste  Co.,  H.  T .  19 

Paragon  Sellers  Co .  14 

Partridge.  .Arthur  S .  75 

Pass  &  Seymour,  Inc .  25 

Peerless  Electric  Company . 87 

Pelton  Water  Wheel  Co .  90 

Philadelphia  Elec.  &  Mfg.  Co...  40 

Phelps  Mfg.  Company .  36 

Phillips  Ins.  Wire  Co . 100 

Phoenix  Glass  Co .  39 

Pierce,  Richardson  &  Neiler...  72 

Pignolet,  Louis  M .  22 

Pillsbury,  Charles  1 .  72 

Pittsburgh  High  Voltage  Insu¬ 
lator  Co .  17 

Pittsburgh  Reinforcing  Pole  Co.  14 
Pittsburgh  Valve  Fdry.  &  Con¬ 
struction  Co . 91 

Plas  Mica  Co .  4 

Power  &  Mining  Machy.  Co....  97 
Pyrene  -'itg.  Co .  80 


Railway  &  Industrial  Eng’g  Co..  24 

Reed,  W.  Edgar  .  72 

Reisinger,  Hugo  .  41 

Reliance  Elec.  &  Eng.  Co .  87 

Revnolds  Electric  Flasher  Mfg. 

Co . 76 

Richmond  Electric  Co .  83 

Ridgway  Dyn.  &  Eng.  Co .  97 

Robbins  &  Myers  Co .  87 


Rockwood  Mfg.  Co .  89 

Roebling’s  Sons  Co.,  John  A....  8 

Roentgen  Mfg.  Co . 30 

Roessler  &  Hasslacher  Chemical 

Co .  5 

Roller-Smith  Co . 32 

Rome  Wire  Co .  5 

Rose  Polytechnic  Institute .  76 

Roth  Bros.  &  Co .  87 


Sachsenmaier  &  Co.,  Geo .  75 

Safety  Ins.  Wire  &  liable  Co....  7 

Samson  Cordage  Works . 40 

Sand  Point  Lumber  &  Pole  Co...  18 

Sanderson  &  Porter .  72 

Sargent  &  LuniW  .  72 

Scofield  Eng’g  (Jo .  72 

Sears,  Henry  D . 46 

Shaler  Company,  C.  A .  35 

Shelton  Electric  Co . .  34 

Siemens  Bros.  Dynamo  Works, 

Ltd . 42 

Siemens-Schuckertwerke  G.  m.  b., 

H .  42 

Siemens,  Bros.  &  Co..  Ltd . 42 

Siemens  &  Haisxe  (A-G) . 42 

Simplex  Electric  Heating  Co. . .  36 

Simplex  Elec’l  Co .  5 

Smith  Co.,  S.  Morgan .  90 

Smith,  Kerry  &  Chace .  73 

Speer  Carbon  Co . 67 

Splitdorf  Elec’l  Co .  15 

Spra^e  Elec.  W'orks .  12 

Standard  Underground  Cable  Co.. 9 

Standard  Varnish  Works . 82 

Star  Porcelain  Co .  16 

States  Company  .  15 

Stave  Electrical  Co . 41 

Steward  Mfg.  Co.,  D.  M .  14 

Stone  &  Webster  Eng’g  Corp..  73 

Storer,  Simon  B .  73 

Stow  Mfg.  Co . 83 

Straight  Filament  Lanxp  Co .  40 

Stromberg-Carlson  Tel.  Mfg.  Co.  79 
Sundh  Electric  Co . 28 


Thayer,  Wm.  C .  73 

Thomas,  Percy  H .  73 

Thomas  &  Sons  Co.,  R .  17 

Triumph  Electric  Co .  86 

Trumbull  Electric  Co .  20 

Trump  Mfg.  Co . 91 

Tubular  Woven  Fabric  Co .  12 

Turner  &  Co.,  W.  S .  73 


Underwriters’  Laboratories,  Inc.  73 

Union  Electric  Co .  18 

Union  Metal  Mfg.  Co . 39 

LTnited  States  Light  &  Heating 
Co . 20 


Vulcan  Electric  Heating  Co .  32 


Wagner  Electric  Mfg.  Co .  83 

Want  .Ads  . 76,  78 

Ward  Leonard  Electric  Co .  33 

Waterbury  Co .  6 

VV’estern  Electric  Co . 43 

Western  Lumber  &  Pole  Co....  18 
VV'estinghouse  Electric  &  Mfg. 

Co . 98 

Westinghouse  Machine  Co .  99 

Weston  Elec’l  Instrument  Co...  67 
White  &  Company,  J.  G.,  Inc..  73 

Willard  Storage  Battery  Co .  22 

Williams,  Gardner  S .  73 

Wire  Inspection  Bureau .  73 

Wirt  Elec.  Spec.  Co .  16 

Woodmansee,  Davidson  &  Ses¬ 
sions  .  73 

Woodward  Governor  Co .  91 

Worcester  Elec.  Mfg.  Co .  22 

Wreaks  &  Noyes . 73 

Wyckoff  Pipe  &  Creosoting  Co.  67 


York  Mfg.  Co .  94 

Young,  C.  G . 73 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS. 


Air  Compressors. 

Allis- Chalmers  Co. 
Laidlaw-Dunn-Gordon  Co. 
Ludlow  Valve  Mfg.  Co. 

Ammeters,  Voltmeters. 

(See  Instruments,  Electrical.) 

Anchors,  Guy. 

Matthews  &  Bro.,  W.  N. 

Annunciators. 

Ostrander  &  Co.,  W.  R. 
Western  Electric  Co. 

Asbestos,  Wood. 

Johns-Manvllle  Co.,  H.  W. 

Automobiles,  Electric. 

Atlantic  Vehicle  Co. 

Bailey  &  Co.,  Inc.,  S.  R. 

Ball  Bearings. 

Norma  Company  of  America. 

Batteries,  Dry  Cell. 
Johns-Manvllle  Co.,  H.  W. 

Batteries,  Primary. 

American  Ever  Ready  Co. 
Manhattan  Elec’l  Supply  Co. 
National  Carbon  Co. 

Batteries,  Storage. 

Edison  Storage  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
United  States  Light  &  Heat¬ 
ing  Co. 

Willard  Storage  Battery  Co. 
Bells. 

Manhattan  Elec’l  Supply  Co. 
Ostrander  &  Co.,  W.  R. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Western  Electric  Co. 

Blowers. 

Horning  Electric  Mfg.  Co. 
Boilers. 

Babcock  &  Wilcox  Co. 

Murray  Iron  Works. 

Boiler  Cleaners. 

Elliott  Company. 

Bolts,  Expansion. 

Hubbard  &  Co. 

Bond  Testers. 

Machado  &  Roller. 

Books,  Technical. 

McGraw-Hill  Book  Co, 

Boosters. 

Crocker- Wheeler  Co. 

Ridgway  Dynamo  &  Eng.  Co. 
Triumph  Electric  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Boxes,  Fire  Alarm. 

“Siemens”  Companies. 

Boxes,  Fuse. 

Matthews  &  Bro.,  W.  N. 
Philadelphia  Elec.  &  Mfg.  Co. 


Cable  Rollers. 

Matthews  &  Bro.,  W.  N. 

Cable  Splicing  Joints. 

Matthews  &  Bro.,  W.  N. 

Cabling  Machinery. 

New  England  Butt  Co. 

Car  Heaters,  Electric. 

Simplex  Electric  Heating  Co. 

Car  Lighting. 

United  States  Light  &  Heat. 
Co. 

Carbon. 

Acheson  Graphite  Co.  (Inter¬ 
national). 

Hlrschberg  Co.  H.  M. 
Jeandron,  W.  J. 

Koertlng  &  Mathleson  Co. 
National  Carbon  Co. 

Reislnger,  Hugo. 

Castings. 

Triumph  Electric  Co. 

Circuit  Breakers. 

Condlt  Electrical  Mfg.  Co. 
Cutter  Co. 

General  Electric  Co. 

Machado  &  Roller. 

Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Clamps,  Ground  Connection. 
Belden  Mfg.  Co. 

Clamps,  Guy. 

Matthews  &  Bro.,  W.  N. 

Cleats. 

American  Vul.  Fibre  Co. 
Blake  Signal  &  Mfg.  Co. 
Colonial  Sign  &  Ins.  Co. 
Imperial  Porcelain  Co. 

Pass  &  Seymour,  Inc. 

Sears,  Henry  D. 

Climbers. 

Klein  &  Sons,  Mathias. 

Clips,  Cable. 

Matthews  &  Bro.,  W.  N. 
Clusters. 

Benjamin  Electric  Mfg..  Co. 
Hubbell,  Inc.,  Harvey. 

Colls,  Armature  Field. 

D.  &  W.  Fuse  Co. 

Heany  Fireproof  Wire  Co. 
Union  Elec.  Co. 

Western  Elec.  Co. 

Colls,  Choke. 

Railway  &  Industrial  Eng’g 
Co. 

Colls,  Induction. 

Ostrander  &  Co.,  W.  R. 
Splitdorf  Elec’l  Co. 

Western  Elec.  Co. 

Colls,  Spark. 

Splitdorf  Elec’l  Co. 

Western  Elec.  Co. 


Controllers. 

Allen- Bradley  Company, 
.\llis-Chalmers  Company. 
Crocker- Wheeler  Co. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

General  Electric  Co. 

J.  &  J.  Electric  Co. 

Monitor  Controller  Co. 

Simplex  Electric  Heating  Co. 
Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Conveying  Machinery. 

(Coal,  Ashes,  Etc.) 

Green  Engineering  Co. 

Hunt  Company,  C.  W. 

Cooling  Towers. 

Alberger  Pump  &  Condenser 
Co. 

Cord  Adjusters. 

American  Vul.  Fibre  Co. 

Cord,  Arc  Lamp. 

Samson  Cordage  Worjcs. 

Cord,  Flexible. 

American  Electrical  Works. 
Belden  Mfg.  Co. 

Sprague  Electric  WorHs. 

Cord,  Trolley. 

Samson  Cordage  Works. 

Couplings,  Flexible. 
Bruce-Macbeth  Engine  Co. 

Crane  Motors. 

Crocker-'l^eeler  Co. 

Sprague  Electric  Works. 
Triumph  Electric  Co. 

Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Cranes,  Traveling. 

Maris  Bros. 

Cross-Arms. 

Berlin  Mills  Co. 

Western  EJlectrlc  Co. 

Cut-Offs. 

D.  &  W.  Fuse  Co. 

Sears,  Henry  D. 

Wyckolt  Pipe  &  Creosoting 
Co. 

Cut-Outs. 

Philadelphia  Elec.  &  Mfg.  Co. 

Designers,  Electric. 

Esterline  Co. 

Sundh  Electric  Co. 

Dies. 

Col’s  Die,  Tool  &  Machine  Co. 
Drills. 

Orr  &  Lockett  Hardware  Co. 

Drills,  Brick. 

Hubbard  &  Co. 

Drills,  Electric. 

"Siemens”  Companies. 


Engines,  Blowing. 

Bethlehem  Steel  Co. 

Engines,  Gas  and  Gasoline. 

Allis-Chalmers  Company. 

Bruce-Macbeth  Ehigine  Co. 

Foos  Gas  Engine  C3o. 

Otto  Gas  Engine  Works.  ; 

Power  &  Mining  Maohy.  Co.  I 

Engines.  Oil. 

Bethlehem  Steel  Company. 

Covington  Machine  Co. 

Otto  Gas  Ehiglne  Works. 

Engines,  Steam. 

Allis-Chalmers  Company. 

Bethlehem  Steel  Company. 

McIntosh  &  Seymour  Co. 

Murray  Iron  Works. 

Ridgway  Dynamo  A  Ehig.  Co. 

York  Mfg.  Co. 

Experimental  Apparatus. 

Esterline  Co. 

Machado  &  Roller. 

Union  Electric  Co. 

Fan  Motors. 

Century  Electric  Oo. 

Eck  Dynamo  &  Motor  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

Hunter  Fan  &  Motor  Co. 

Mechanical  Appliance  Co. 

Peerless  Electric  Company. 

Robbins  &  Myers  Co. 

Sprague  Bleotrlc  Works. 

Union  Electric  Co. 

Western  Electric  Co. 

Westinghouse  Elec.  A  Mfg. 


Fans  (Exhaust  and  Ventilating) 
Century  Electric  Co. 

Crocker- Wheeler  Co. 

Emerson  Elec.  Mfg.  Co. 
Kimble  Electric  Co. 
Mechanical  Appliance  Co. 
Sprague  Electric  Works. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Fibre.  (See  Insulating  Material.) 

Fibre  Tubing. 

American  vul.  Fibre  Co. 
Fibre  Conduit  Co. 

Field  Coll  Pads. 

Massachusetts  Chemical  Co. 

Filters,  Dll. 

Elliott  Company. 

Financial. 

Coal  &  Iron  National  Bank. 
Electrical  Bond  &  Share  Co. 

Fire  Extinguishers. 

Pyrene  Mfg.  Co. 

Fixtures.  (Gas  and  Electric.) 
Beardslee  Chandelier  Mfg.  Co. 
Benjamin  Elec.  Mfg.  Co. 
Flour  City  Ornamental  Iron 
Works. 

Goodwin  A  Klntz  Co. 

Wheeler  Reflector  Co. 


Boxes,  Junction, 

Chicago  Fuse  Mfg.  Co. 

D.  &  W.  Fuse  Co. 

Sprague  Electric  Works. 

Boxes,  Meter  A  Service. 
Johns-Manvllle  (Do.,  H.  W, 

Boxes,  Outlet. 

Chicago  Fuse  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Sprague  Electric  Works. 

Brackets  and  Pins,  Metal. 
Hubbard  A  Co. 

Bridges. 

American  Bridge  Co. 

Brushes,  Dynamo. 

Holmes  Fibre-Graphite  Mfg. 
Co. 

Jeandron,  W.  J. 

Le  Valley  Vitae  Carbon  Brush 
Co. 

Morgan  Crucible  Co.,  Ltd. 
National  Carbon  Co. 

Speer  Carbon  Co. 

Bushings. 

Condlt  Electrical  Mfg.  Co. 

Cables,  Electric. 

"Siemens”  Companies. 

Cable  Bells. 

Electrical  Engineers  Equip¬ 
ment  Co. 

Cable  Racka 
Cope,  T.  J. 


Commutators. 

Union  Elec.  Co. 

Commutator  Truers. 

Jordan  Bros. 

Compounds,  Boiler. 

Dearborn  Drug  A  Chemical 
Works. 

Compounds,  Commutator. 
McLellan  Co.,  K. 

Condensers. 

Alberger  Pump  &  Condenser 
Co. 

Allis-Chalmers  Company. 

Conduit  Bends. 

Fibre  Conduit  Co. 

Conduit  Fittings. 

Sprague  Electric  Works. 

Conduit  Rods. 

Cope,  T.  J. 

Conduits,  Interior. 

American  Conduit  Mfg.  Co. 
Fibre  Conduit  Co. 

Sprague  Electric  Works. 
Tubular  Woven  Fabric  Co. 

Conduits,  Underground. 
American  Vitrified  Conduit  Co. 
Clermont  Sewer  Pipe  Co. 
Fibre  Conduit  Co. 

Gest,  G.  M. 

Johns-Manvllle  Co.,  H.  W. 
Michigan  Pipe  Co. 

National  Conduit  &  Cable  Co. 
Wyckoff  Pipe  A  Creosoting 


Drills,  Portable. 

Stow  Mfg.  Co. 

Dynamos,  Motor. 

Allis-Chalmers  Company. 

Bell  Electric  Motor  Co. 
Century  Electric  Co. 

Crocker- Wheeler  Co. 

Eck  Dynamo  &  Motor  Co. 
Electro-Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 
Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Gregory  Electric  Co. 

Kimble  Electric  Co. 

Lincoln  Electric  Co. 
Mechanical  Appliance  Co. 
Peerless  Electric  Company. 
Reliance  Elec.  &  Eng’g  Co. 
Richmond  Electric  Co. 
Ridgway  Dynamo  &  Eng.  Co. 
Robbins  &  Myers  Co. 

Roth  Bros.  A  Co. 

Sprague  Electric  Works. 
Stow  Mfg.  Co. 

Triumph  Electric  Co. 

Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  A  Mfg. 
Co. 

Electromagnets. 

Chitler-Hammer  Mfg.  Co. 
Elec.  Controller  A  Mfg.  Co. 
Splitdorf  Elec’l  Co. 

Sundh  EHectrlc  (Do. 

Engineers,  Consulting. 

(See  Directory  of  Engineers.) 

Engineers,  Contracting. 

(See  Directory  of  Engineers.) 


Flashers. 

Campbell  Blectric  Co. 
Reynolds  Elec.  Flasher  Mfg. 
Co. 

Friction  Tape  and  Cloths. 
Johns-Manville  Co.,  H.  W. 
Massachusetts  Chemical  Co. 

Furnaces,  Electric. 

"Siemens”  Companies. 

Fuses. 

Chicago  Fuse  Mfg.  Co. 

Condlt  Elec.  Mfg.  Co. 

D.  A  W.  Fuse  Co. 

Daum  Company,  A.  F. 
Economy  Fuse  A  Mfg.  Co. 
Johns-Manville  Co.,  H.  W. 
Railway  &  Industrial  Eng’g 
Co. 

Sears,  Henry  D. 

Fuse  Boxes. 

Matthews  A  Bro.,  W.  N. 

Fuse  Boxes,  A.  C.  OH. 
Johns-Manville  Co.,  H.  W. 

Gas  Lighting  Apparatus. 
Ostrander  A  (Do.,  W.  R. 
Splitdorf  Elec’l  Co. 

Gauges,  Recording. 

Bristol  Co. 

Industrial  Instrument  Co. 

Gauges,  Water  Column. 
Jenkins  Bros. 

Gears. 

Chicago  Rawhide  Co. 

New  Process  Rawhide  Co. 
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Generating  Sets. 

AIliH-Chaliiiers  Company. 

Carlisle  &  Finch  Co. 

Triumph  Electric  Co. 
Westlnghouse  Eiec.  &  Mfg. 
Co. 

Glass. 

I..ippiiK-ott  tllass  (’ompany. 
Phoenix  Glass  Co. 

Globes,  Shades,  Etc. 

i.ippincott  Glass  Company. 
Opalux  Company. 

Phoenix  Glass  Co. 

Graphite. 

Acheson  Graphite  Co.  (Inter¬ 
national.) 

Dixon  Crucible  Co.,  Joseph. 

Grounds,  Etc. 

Paragon  Sellers  Co. 

Guards,  Inc.,  Lamp. 

Hubbell,  Inc.,  Harvey. 

Matthews  &  Bro.,  W.  N. 

Hair  Dryers. 

Shelton  Elec.  Co. 

Hangers,  Cable. 

Condit  Electrical  Mfg.  Co. 
Matthews  &  Bro.,  W. ‘N. 
Philadelphia  Elec.  &  Mfg.  Co. 
Standard  Underground  Cable 
Co. 

Heaters,  Feed  Water. 

Alberger  I’ump  &  Condenser 
Co. 

Blake  &  Knowles  Steam  Pump 
Works. 

Harrison  Safety  Boiler  Works. 

Heating  Devices,  Electric. 
Cutler-Hammer  Mfg.  Co. 
Diamond  Electric  Co. 

General  Electric  Co. 

Hughes  Electric  Heating  Steam 
Co. 

Phelps  Mfg.  Co. 

.'^lialer  Comi)any,  C.  A. 

Simplex  Elec.  Heating  Co. 
Vulcan  Electric  Heating  Co. 
Westlnghouse  Elec.  &  Mfg. 
Co. 

Holsts,  Electrical  and  Steam. 
Allls-Clialmers  t.ompany. 

Maris  Bros. 

"Siemens”  Companies. 

Sprague  Elec.  Works. 

Holsts,  Magnetic. 

Cutler-Hammer  Mfg.  Co. 

Elec.  Controller  &  Mfg.  Co. 

Hot  Water  Bottles,  Electric. 
.Shaler  (Company,  C.  A. 

Hydraulic  Machinery. 
.Mlis-t'halmers  t'omi)any. 

Pelton  Water  Wheel  Co. 

Ice  Machines. 

Carbondale  Machine  Co. 

York  Mfg.  Co. 

Indicators,  Speed. 

Machado  &  Roller. 

Igniters,  Gas  Engine. 

Carlisle  &  Finch  Co. 

Injectors. 

Jenkins  Bros. 

Instruments,  Electrical. 

Graphic, 

Bristol  Co. 

Esterline  Co. 

General  Electric  Co. 

Keysto'.e  Electrical  Inst.  Co. 
“Siemens"  Compiinies.* 
Westinghouse  Elec.  &  Mfg. 
Co. 

Indicating. 

American  Ever  Ready  Co. 
.Vtwater-Kent  Mfg.  Works. 
Eldredge  Elec.  Mfg.  Co. 
General  Electric  Co. 

Hoyt  Elec'l  Instr.  Works. 
Keystone  Electrical  Inst.  Co. 
Machado  &  Roller. 

Plgnolet.  L.  M. 

Roller-Smith  Co. 

“Siemens”  Companies. 

Wagner  Elec.  Mfg.  Co. 
Westlnghouse  Elec.  &  Mfg. 
Co. 

Weston  Electrical  Instr.  Co. 
Integrating. 

Columbia  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Sangamo  Electric  Co. 
“Siemens”  Companies. 
Westlnghouse  Elec.  &  Mfg. 
Co. 

Scientific  and  Testing, 

Biddle.  .1.  G. 
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Esterline  Co. 

Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrop  Co. 

Matthews  &  Bro.,  W.  N. 
“Siemens”  Companies. 

Insulating  Cement. 

Massachusetts  Chemical  Co. 

Insulating  Machinery. 

American  Enameling  Machy. 
Co. 

New  England  Butt  Co. 

Insulating  Material. 

China  and  Porcelain. 

Colonial  Sign  &  Ins.  Co. 
General  Bakelite  Co. 

Hemming  Mfg.  Co. 

Imperial  Porcelain  Works. 
Locke  Insulator  Mfg.  Co. 

Pass  &  Seymour.  Inc. 
Pittsburgh  High  Voltage  In¬ 
sulator  Co. 

Star  Porcelain  Co. 

Thomas  &  Sons  Co.,  R. 
Compounds,  Paints  and 
Parnishes. 

Electric  Cable  Co. 

General  Bakelite  Co. 

Hemming  Mfg.  Co. 
Massachusetts  Chemical  Co. 
Mica  Insulator  Co. 
Mitchell-ltand  Mfg.  Co. 

Standard  Varnish  Works. 

Composition  Cloth  and  Paper. 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Massachusetts  Chemical  Co. 
Melrowsky  Bros. 

Mica  Insulator  Co. 

Fibre. 

American  Vul.  Fibre  Co. 
Diamond  State  Fibre  Co. 

Lava. 

Steward  Mfg.  Co..  D.  M. 

Mica. 

Mica  Insulator  Co. 

Staples. 

Blake  Signal  &  Mfg.  Co. 

Tape. 

American  Electrical  Works. 
Massachusetts  Chemical  Co. 
Mica  Insulator  Co. 

New  York  Insulated  Wire  Co. 
Okonlte  Company. 

Standard  Underground  Cable 
Co. 

Insulators 

China,  Porcelain  and 
Composition. 

Anderson  Mfg.  Co.,  A.  fc  J.  M. 
Colonial  Sign  &  Ins.  Co. 
General  Electric  Co. 

Imperial  Porcelain  Works. 
.lohns-Manville  Co.,  H.  W. 
I.,ocke  Insulator  Mfg.  Co. 

Mica  Insulator  Co. 

Pittsburgh  High  Voltage  In¬ 
sulator  Co. 

Sears,  Henry  D. 

Star  Porcelain  Co. 

Thomas  &  Sons  Co.,  R. 
Western  Electric  Co. 

Insulators. 

Glass. 

Brookfield  Glass  Co. 
Hemlngray  Glass  Co. 

Locke  Insulator  Mfg.  Co. 

Jig  and  Fixture  Work. 

Col’s  Die,  Tool  &  Machine  Co. 

Joints,  Expansion. 

Alberger  Pump  &  Condenser 
Co. 

Lamps,  Arc. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Fort  Wayne  Electric  Works. 
General  Electric  Co. 
Hirschberg  Co.,  H.  M. 
Koertlng  &  Mathiesen  Co. 
“Siemens”  Companies. 

Stave  Electrical  Co. 

Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Lamps,  Flaming  Arc. 
Hirschberg  Co.,  H.  M, 
Koerting  &  Mathiesen  Co. 
“Siemens”  Companies. 

Stave  Electrical  Co. 

Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Lamps,  Incandescent. 

General  Electric  Co. 
“Siemens”  Companies. 
Straight  Filament  I..amp  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.  &  Mfg. 
Co. 

Lamps,  Miniature. 

American  Ever  Ready  Co. 
General  Electric  Co. 


Lamps,  Replacers. 

Matthews  &  Bro.,  W.  N. 

Lava. 

(See  Insulating  Material, 

Lava.) 

Lighting  Companies. 
Commonwealth  Edison  Co. 

Lightning  Arresters. 

General  Electric  Co. 

Railway  &  Industrial  Eng’g 
Co. 

Westinghouse  Elec.  &  Mfg. 
Co. 

Line  Material. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Archbold-Brady  Co. 

Electrical  Engineers’  Equip¬ 
ment  Co. 

G.  &  W.  Electric  Co. 
Johns-Manvllle  Co.,  H.  W. 
Pacific  Elec.  Mfg.  Co, 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Lubricants. 

Acheson  Graphite  Co.  (Inter¬ 
national). 

Dearborn  Drug  &  Chemical 
Works. 

Dixon  Crucible  Co.,  Jos. 
Kellogg  Co.,  E.  H. 

Lumber. 

Wyckoff  Pipe  &  Creosotlng 
Co. 

Machinery,  Grinding. 

Geometric  Tool  Co. 

Magnet  Wire. 

American  Brass  Co. 

Belden  Mfg.  Co. 

Benedict  &  Burnham  Mfg.  Co. 
D.  &  W.  Fuse  Co. 

Heany  Fireproof  Wire  Co. 
Massachusetts  Elec.  &  Mfg. 
Co. 

Standard  Underground  Cable 
Co. 

Stromberg-Carlson  Tel.  Mfg. 
Co. 

Magnets. 

Leslie  &  Co.,  A.  C.,  Ltd. 

Magnets,  Lifting. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg.  Co. 
Heany  Fireproof  Wire  Co. 
Western  Electric  Co. 

Magnets,  Steel. 

Leslie  &  Co.,  A.  C.,  Ltd. 

Medical  Apparatus. 

Manhattan  Elec’l  Supply  Co. 
Plgnolet,  Louis  M. 

“Siemens”  Companies. 

Splitdorf  Elec’l  Co. 

Metals. 

American  Platinum  Works. 
Baker  &  Co.,  Inc. 

Mica. 

Jaroslaw,  D. 

Meirowsky  Bros. 

Mica  Insulator  Co. 

Plas  Mica  Co. 

Mining  Machinery. 
Allis-Chalmers  Company. 
Crocker-Wheeler  Co. 

General  Electric  Co. 

Model  Makers. 

Esterline  Co. 

Motors. 

(See  Dynamos  and  Motors.) 

Novelties,  Electric. 

American  Ever  Ready  Co. 
Carlisle  &  Finch  Co. 

Nuts. 

Chicago  Nut  Company. 

Oil,  Cylinder. 

(See  Lubricants.) 

Ozonizers. 

General  Electric  Co. 

Packing. 

Jenkins  Bros. 

Johns-Manvllle  Co.,  H.  W. 

Panel  Boards. 

Trumbull  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.  &  Mfg. 
Co. 

Patent  Law. 

Miller,  Luther  L. 


Photometer  Standards. 

Electrical  Testing  Laborato¬ 
ries. 

Pinions,  Rawhide. 

Chicago  Rawhide  Co. 

New  Process  Rawhide  Co. 

Pipe  and  Boiler  Coverings. 
Johns-Manvllle  Co.,  H.  W. 

Platinum. 

American  Platinum  Works. 
Baker  &  Co.,  Inc. 

Roessler  &  Hasslacher  Chem¬ 
ical  Co. 

Plugs. 

Condit  Electrical  Mfg.  Co. 
Hubbell,  Inc.,  Harvey. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

Pole  Erectors. 

Matthews  &  Bro.,  W.  N. 

Pole  Line  Hardware. 

Hubbard  &  Co. 

Poles. 

Sand  Point  Lumber  &  Pole 
Co. 

Wyckoff  Pipe  &  Creosotlng 
Co. 

Poles,  Arc  Lamp. 

Cutter  Comp-Tny,  George. 
Electric  Railway  Equipment 
Co. 

Flour  City  Ornamental  Iron 
Works. 

Union  Metal  Mfg.  Co. 

Western  Electric  Co. 

Poles,  Brackets,  Pins,  Etc. 

Berlin  Mills  Co. 

Western  Electric  Co. 

Western  Lumber  &  Pole  Co. 

Poles,  Reinforcing. 

Pittsburgh  Reinforcing  Pole 
Co. 

Porcelain.  (See  Insulating  Ma¬ 
terial,  China  and  Porcelain.) 

Potentiometers. 

Biddle,  J.  G. 

Leeds  &  Northrop  Co. 

Potheads. 

Colonial  Sign  &  Ins.  Co. 

G.  &  W.  Electric  Co. 

Power  Transmission  Machin¬ 
ery. 

Westlnghouse  Machine  Co. 
Producers. 

Power  &  Mining  Machy.  Co. 

Producers,  Gas. 

Power  &  Mining  Machy.  Co. 

Pulleys. 

Rock  wood  Mfg.  Co. 

Pumps,  Centrifugal. 

Alberger  Pump  &  Condenser 
Co. 

Allis-Chalmers  Company. 

Pumps,  Electric. 

Deming  Company. 

“Siemens”  Companies. 

Pumps,  Oil. 

Ludlow  Valve  Mfg.  Co. 

Pumps,  Steam. 

Alberger  I’ump  &  Condenser 
Co. 

Allis-Chalmers  Company. 

Pumps,  Vacuum. 

Alberger  Pump  &  Condenser 
Co. 

Push  Buttons. 

Dunbar  Bros.  Co. 

Manhattan  Elec’l  Supply  Co. 

Pyrometers. 

Keystone  Electrical  Inst.  Co. 
Rail  Bonds. 

Condit  Electrical  Mfg.  Co. 
Roebling  Sons  Co.,  J.  A. 

Railways,  Miniature. 

(Carlisle  &  Finch  Co. 

Receptacles.  (See  Sockets.) 
Rectifiers. 

General  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 
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Reflectors. 

Goodwin  &  Klntz  Co. 

Opalux  Company. 

Phoenix  Glass  Co. 

Refrigerating  Machines. 
Carbondale  Machine  Co. 

York  Mfg.  Co. 

Regulators,  Feed  Water. 

Elliott  Company. 

Reinforcing  Poles. 

Pittsburgh  Reinforcing  Pole 
Co. 

Repairing. 

Commonwealth  Edison  Co. 
Gregory  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Resistance  Units. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

Simplex  Electric  Heating  Co. 
Ward  Leonard  Electric  Co. 
Wirt  Electric  Specialty  Co. 

Resistance  Wire. 

Belden  Mfg.  Co. 

Drlver-Harris  Wire  Co. 
Electrical  Alloy  Co. 

Rheostats. 

Allen-Bradley  Company. 
Campbell  Elec.  Co. 

Crocker- Wheeler  Co. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

General  Electric  Co. 

Monitor  Controller  Co. 

Simplex  Electric  Heating  Co. 
Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Rosettes. 

Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Pass  &  Seymour,  Inc. 

Sears.  Henry  D. 

Trumbull  Electric  Mfg.  Co. 

Sal  Ammoniac. 

Roessler  &  Hasslacher  Chem¬ 
ical  Co. 

Schools  and  Colleges. 

Rose  Polytechnic  Institute. 

Searchlights. 

Carlisle  &  Finch  Co. 

Second-Hand  Apparatus. 

Archer  &  Baldwin. 

Duzets  &  Sons. 

Gregory  Electric  Co. 

Jordan  Bros. 

MacGovern  &  Co. 

Partridge,  Arthur  S. 
Sachsenmaier  &  Co.,  Geo. 

Separators.  (Oil  and  Steam.) 
Elliott  Company. 

Harrison  Safety  Boiler  Wks. 

Shade  Holders. 

Hubbell,  Inc.,  Harvey. 

Shades. 

Hubbell,  Inc.,  Harvey. 

Opalux  Company. 

Phoenix  Glass  Co. 

Shafts,  Flexible. 

Stow  Mfg.  Co. 

Sheet  Metal. 

American  Sheet  &  Tin  Plate 
Co. 

Sheets,  Electrical. 

American  Sheet  &  Tin  Plate 
Co. 

Signs,  Electric. 

Colonial  Sign  &  Ins.  Co. 
Reynolds  Elec.  Flasher  Mfg. 
Co. 

Sign  Letters. 

Colonial  Sign  &  Ins.  Co. 

Sleeving,  Braided. 

Belden  Mfg.  Co. 

Sockets  and  Receptacles. 
Benjamin  Elec.  Mfg.  Co. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Hubbell.  Inc.,  Harvey. 
Johns-Manville  Co.,  H.  W. 
Paiste  Co.,  H.  T. 

Pass  &  Seymour,  Inc. 

Sears,  Henry  D. 

Sockets,  Turn-Down. 

Wirt  Elec.  Spec.  Co. 


Solder. 

Belden  Mfg.  Co. 

Soldering  Flux. 

Blake  Signal  &  Mfg.  Co. 
Condlt  Electrical  Mfg.  Co. 
Neer  Company,  L.  F. 

Soldering  Irons. 

Diamond  Electric  Co. 

Simplex  Electric  Heating  Co. 
Vulcan  Electric  Heating  Co. 

Solenoids. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 

Speedometers. 

American  Ever  Ready  Co. 

Splicing  Compound. 

Massachusetts  Chemical  Co. 

Springs. 

Barnes  Co.,  The  Wallace. 

Cary  Spring  Works. 

Dunbar  Bros.  Co. 

Stage-Lighting  Apparatus. 

Campbell  Electric  Co. 

Condlt  Electrical  Mfg.  Co. 
General  Electric  Co. 
Johns-Manville  Co.,  H.  W. 

Staples.  (See  Insulating  Mate¬ 
rials,  Staples.) 

Starters. 

Allen-Bradley  Company. 
Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

General  Electric  Co. 

Steam  Separators. 

Elliott  Company. 

Steel. 

American  Bridge  Co. 

Leslie  &  Co.,  A.  C.,  Ltd. 

Stokers. 

American  Engineering  Co. 
Green  Engineering  Co. 

Stoves,  Electric. 

Cutler-Hammer  Mfg.  Co. 
Diamond  Electric  Co. 

Hughes  Electric  Heating  Co. 
Phelps  Mfg.  Co. 

Simplex  Electric  Heating  Co. 

Strainers. 

Elliott  Company. 

Supplies.  (Electric  Railway.) 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Johns-Manville  Co.,  H.  W. 
Western  Electric  Co. 

Supplies.  (General  Electrical.) 
Manhattan  Elec.  Supply  Co. 
Ostrander  &  Co.,  W.  R. 

Union  Electric  Co. 

Western  Electric  Co. 

Supplies,  Telephone. 

Stromberg-tiarlson  Tel.  & 
Mfg.  Co. 

Western  Electric  Co. 

Switchboard  Mats. 

Massachusetts  Chemical  Co. 

Switchboard  Supplies. 

Condlt  Electrical  Mfg.  Co. 
Machado  &  Roller. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Switchboards. 

Allis-Chalmers  Company. 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Condlt  Electrical  Mfg.  Co. 
General  Electric  Co. 

Machado  &  Roller. 

“Siemens”  Companies. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Trumbull  Electric  Mfg.  Co. 
Wdgner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Switchboards,  Telephone. 
Stromberg-Carlson  Tel.  Mfg. 
Co. 

Switches. 

Cutler-Hammer  Mfg.  Co. 
Electric  Controller  &  Mfg. 
Co. 

Pacific  Elec  Mfg.  Co. 
Railway  &  Industrial  Eng’g 
Co. 

Sundh  Electric  Co. 

Western  Electric  Co. 


Westinghouse  Elec.  &  Mfg. 
Co. 

Switches,  Fuse. 

Matthews  &  Bro.,  W.  N. 

Switches,  Knife. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Condlt  Electrical  Mfg.  Co. 
Cutter  Co. 

Philadelphia  Elec.  &  Mfg. 
Co. 

Trumbull  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Worcester  Elec.  Mfg.  Co. 

Switches,  Oil. 

Condlt  Electrical  Mfg.  Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Switches,  Snap. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Hart  Mfg.  Co. 

Switches,  Time. 

Campbell  Electric  Co. 

Hansen  Mfg.  Co. 

Tachometers. 

American  Ever  Ready  Co. 
Biddle,  J.  G. 

Industrial  Instrument  Co. 
Machado  &  Roller. 

Taps  &  Dies. 

Carpenter  Tap  &  Die  Co., 
J.  M. 

Telephones. 

Manhattan  Elec’l  Supply  Co. 
"Siemens”  Companies. 
Stromberg-Carl-son  Tel.  Mfg. 
Co. 

Western  Electric  Co. 

Testing  Apparatus. 

Biddle,  J.  G. 

Esterline  Co. 

Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrop  Co. 
Machado  &  Roller. 

“Siemens”  Companies. 

Testing,  Electrical. 

Electrical  Testing  Laborato¬ 
ries. 

Testing  Laboratories. 

Electrical  Testing  Laborato¬ 
ries. 

Theatre  Dimmers. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 

Simplex  Electric  Heating  Co. 
Ward  Leonard  Electric  Co. 

Thermometers. 

Industrial  Instrument  Co. 
Keystone  Electrical  Inst.  Co. 
Leeds  &  Northrop  Co. 

Toggle  Bolts. 

Chicago  Nut  Company. 

Cutter  Company,  George. 

Tools,  Construction. 

Klein  &  Sons,  Mathias. 

Tools,  Linemen’s. 

Klein  &  Sons,  Mathias. 

Towers.  Transmission. 
Archbold-Brady  Co. 

T  ransformers. 

Allis-Chalmers  Company 
Crocker- Wheeler  Co. 

Duncan  Elec.  Mfg.  Co. 
Enterprise  Elec.  Mfg.  Co. 
Esterline  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Moloney  Electric  Co. 

Packard  Electric  Co. 
Pittsburgh  Transformer  Co. 
“Siemens”  Companies. 
Triumph  Elec  (jo. 

Wagner  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.  &  Mfg. 
Co. 

Transformers,  Bell  Ringing. 

Westinghouse  Elec.  &  Mfg. 
Co. 

Trolley  Wheels. 

Union  Elec.  Co. 

Tubes. 

Pass  &  Seymour,  Inc. 

Turbines,  Steam. 

Allis-Chalmers  Company. 
General  Electric  Co. 
“Siemens”  Companies. 
Western  Electric  Co. 


Turbines,  Water.  (See  Hydrau¬ 
lic  Machinery.) 

Valve  Disks. 

Jenkins  Bros. 

Valves. 

Elliott  Company. 

.Tenkina  Bros. 

Pittsburgh  Valve  Foundry  A 
Construction  Co. 

Sundh  Electric  Co. 

Valves,  Cylinder  Relief. 

Ludlow  Valve  Mfg.  Co. 

Valves,  Pump. 

Jenkins  Bros. 

Vehicles,  Electric. 

Atlantic  Vehicle  Company. 
Bailey  &  Co.,  Inc.,  S.  R. 

Vibrators. 

Lindstrom,  Smith  Company. 
Shelton  Electric  Co. 

Washing  Machines. 

Hurley  Machine  Co. 

Waterproofing. 

.Mitchell- Rand  Mfg.  Co. 

Water  Sterilizers. 

Forbes  Company. 

Water  Wheels  and  Turbines. 

Allis-Chalmers  Company. 

Leflfel  &  Co.,  James. 

Pelton  Water  Wheel  Co. 
Smith  Co.,  S.  Morgan. 

Trump  Mfg.  Co. 

Water  Wheel  Governors. 

Burt  &  Yates. 

Dickerson  Automatic  Gov¬ 
ernor  Co. 

Holyoke  Machine  Co. 

Lombard  Governor  Co. 

Ludlow  Valve  Mfg.  Co. 
Woodward  Governor  Co. 

Wattmeters,  Watt- Hour  Meters. 
(See  Instruments,  Electrical.) 

Winding  Machinery. 

American  Enameling  Machy. 
Co. 

New  England  Butt  Co. 

Wireless  Telegraph. 

Marconi  Wireless  Telegraph 
Co.  of  America. 

Wires,  Resistance. 

Belden  Mfg.  Co. 

Boker  &  Co.,  Herman. 
Driver-Harrls  Wire  Co. 
Electrical  Alloy  Co. 

Wires  and  Cables. 

American  Brass  Co. 

American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Atlantic  Ins.  Wire  &  Cable  Co. 
Belden  Mfg.  Co. 

Benedict  &  Burnham  Mfg.  Co. 
Boker  &  Co.,  Hermann. 
Bridgeport  Brass  Co. 

Collyer  Insulated  Wire  Co. 

D.  &  W.  Fuse  Co. 

Detroit  Ins.  Wire  Co. 

Diamond  Rubber  Co. 
Drlver-Harris  Wire  Co. 
Electric  Cable  Co. 

General  Electric  Co. 

Hazard  Mfg.  Co. 

Heany  Fire-Proof  Wire  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kellogg  Switchboard  &  Sup¬ 
ply  Co. 

Kerlte  Ins.  Wire  Cable  Co. 
Lowell  Ins.  Wire  Co. 
Massachusetts  Elec.  Mfg.  Co. 
Moore,  A.  F. 

National  Conduit  &  Cable  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Company. 

Phillips  Insulated  Wire  Co. 
Roebling’s  Sons  Co.,  J..  A. 
Rome  Wire  Co. 

Safety  Ins.  Wire  &  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  Cable 
Co. 

Stromberg-Carlson  Tel.  Mfg. 
Co. 

Waterbury  Co. 

Western  Electric  Co. 

Wood  Preserving. 

C- A -Wood -Preserver  Co. 
Wyckoflf  Pipe  &  Creoeotlng 
Co. 

X-Ray  Apparatus. 

Campbell  Electric  Co. 
Roentgen  Manufacturing  Co. 
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jy[ILLER,  LUTHER  L. 

PATENTS  AND  PATENT 
CAUSES 

Specializing  in  I-lectricity 
Monadnock  Building 
CHICAGO  ILLINOIS 


ANDREWS,  ERNEST  J. 

Consulting  Electrical 
Engineer 

1515  Monadnock  Block,  Chicago 

Tele|)hone  Harrison  2854 


LJOPKINS,  NEVIL  MONROE 

11  (M  Sc.  Ph.D.) 


1  1  (M  Sc.  Ph.D.) 

Consulting  Electrician  and  Engineer 
Expert  in  Patent  Suits  for  Infringement  Etc. 
Thoroughly  Equipped  Modem  Laboratory  for 
Developing  und  Testing  New  Inventions. 

2128  Bancroft  Place,  Washington,  D.  C 


HUMPHREY,  C.  W 

•  "  C'  nnesilfiriCT  ani4 


MEALL,  N.  J. 

^  ^  of  BOSTON 

Consulting 
Electrical  Engineer 
Plant  Management 


^RNOLD  CO..  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical 

lOS  So.  La  Salle  Street  Chicago 


^  ^  Consulting  and  Designing  Engineer. 

Examinations,  Estimates.  Reports.  Plans,  Speci¬ 
fications.  Supervision  and  Management  of  Electric 
Lighting,  Power  and  Railway  Plants. 

High  Tension  Power  Transmission,  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants. 

The  Rookery  Tel.  Harrison  2171  Chicago 


gAEHR,  WILLIAM  A. 

Consulting  Engineer 
Gas  and  Electric  Plants 
Design  Construction  and  Operation 
Valuations  and  Reports 
PEOPLES  GAS  BUILDING,  CHICAGO 


JSJOEGGERATH,  J.  E. 


f  ENGINEERS 

CHICAGO  BOSTON 

Harris  Trust  Bldg.  84  State  Street 

Plans,  Specifications,  Supervision  of  Construction 
General  Superintendence  and  Management 
Examinations  and  Reports 
Financial  Investigations  and  Rate  Adjustments 


59  Wall  St.,  New  York 


R.H,  PiBRCB  S.  G,  Nbilrr 

E.  P  Richardson 

PIERCE,  RICHARDSON 
&  NEILER 

( Incorporated  ) 

Consulting  and  Designing  Engineers 

Manhattan  Building,  Chicago 


W.  S.  ^ 

INCORPORATED 

CONSULTING  and 
CONSTRUCTION  ENGINEERS 
PUBLIC  SERVICE  PROPERTIES 
FINANCED  and  MANAGED 
50  Pine  Street  New  York 


J<^ELLER.  M.  ARTHUR 

PATENTS  AND  PATENT 
CAUSES 

PITTSBURGH 


piLLSBURY,  CHARLES  L, 

Consulting  Engineer 
Electrical  and  Mechanical 

Consulting  Engineer  to  Minnesota 
State  Board  of  Control 
Suite  206,  Metropolitan  Life  Building, 
MINNEAPOLIS.  MINN. 


DYLLESBY  &  CO.,  H.  M. 

ENGINEERS— MANAGERS 
Design,  Construct  and  Operate  Railway, 
Light  and  Power  Plants. 
CHICAGO 

Ni;w  York  Portland,  Ore 


I  IGHT,  HEAT  &  POWER 
^  CORP’N,  THE,  BOSTON 

CONTRACTING  ENGINEER 
Electric  Light  and  High  Pressure  Gas  Plants. 

Equipment.  Material  and  Supplies. 

No,  131  STATE  STREET.  BOSTON.  MASS. 
Cable  Address  "Lihepowco.”  Code — Lieber’s. 


REED.  W.  EDGAR 

^  ^  _ lA.: _ T?i _ T> 


pENTRAL  STATION 

ENGINEERING  CO.,  THE 

DESIGNERS  AND  BUILDERS 

CENTRAL  STATION  HEATING  PLANTS 
Telephone  Randolph  2495 

FIRST  NATIONAL  BANK  BLDG..  Chicago 


IWIADSEN.  CHARLES  P. 

Electric  Heating  Engineer 
Design  of  Electrically  Heated  Appliances 
324  McCORMICK  BLDG.  CHICAGO 


Consulting  Electrical  Engineer 
Estimates.  Reports,  Plans.  Specifications 
and  Supervision  of  Lighting,  Railway,  Indus¬ 
trial  and  Power  Installations,  Power  Trans¬ 
mission,  Etc. 

Machesney  Building.  PITTSBURGH.  PA. 


Saudbl  G.  McMebn.  Kempster  B.  Miller. 

IV/TCMEEN  &  MILLER 

Electrical  Engineers 

Telephony  Telegraphy  Signaling 

Lighting  Power 

1454  Monadnock  Block  Chicago 


QANDERSON  &  PORTER 

Engineers  and  Contractors 

Reports,  Designs,  Constmetion,  Management 
Hydro-Electric  Developments. 

Railway,  Light  and  Power  Properties. 

New  York  San  Francisco 


TRAVATH.  JAMES  R. 

I  Consulting  Engineer 

I  Illumination,  Management  and  Operation  of 
I  Electric  Light  and  Power  Companies 

i  Telephone.  Harrison  4611 

j  1160  Old  Colony  Building,  Chicago 


lyicNEILL.  RALPH 

LAMP  ENGINEER 

Consultation  on  Machinery  for  Incan¬ 
descent  Electric  Lamps,  Vacuum 
Bottles,  High  Vacuum  in  General. 

NEW  YORK.  N. 

Cable  address  Vacuneill 


Frederick  Sargent,  A.  D.  Lundy. 

Wii.  S.  Monrod.  James  Lyman. 

3ARGENT  &  LUNDY 

Engineers 

Jackson  and  Michigan  Blvds.. 

Chicago,  Ill 


rvAY  &  ZIMMERMANN 

1— /  Successors  to 

DODGE.  DAY  &  ZIMMERMANN 
ENGINEERS.  CONSTRUCTORS, 
Industrial  Plants 

Public  Utilities 

608  Chestnut  Street  Philadelphia,  P», 


MERSHON.  RALPH  D. 

Consulting  Electrical  and 
Mechanical  Engineer 

Estimates,  Reports.  Plans,  Specifications  and 
Supervision  of  Electric  Lightinn.  Railway  and  Power 
Plants.  Long  Distance  Power  Transmission. 

New  York  80  Maiden  Lane 

Montreal  C.  P.  R.  Telegraph  Building 


DEA-N.  WILLIAM  W, 


gCOFIELD  ENGINEERING  CO.. 

Consulting  Engineers 
Power  Stations  Electric  Railways 
Hydraulic  Developments  Material  Handling 

PHILADELPHIA 


Electrical  and  Mechanical 

Inventions  deveJojied  ready  for  manufacture.  Special  iiia- 
tines  devivnnl.  Specialist  hi  the  desit;n  of  models  for  use 
t  (latent  litigation.  Apparatus  snd  electrical  circuits  de- 
gned  » ith  the  t  iew  of  non-infringement  of  existing  patents. 

Experimental  Shop  and  Laboratory, 

314-8  So.  Canal  St.,  Chicago,  111. 
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Municipal  Free  Bridge,  St.  Louis,  Mo. 


TURNER  &  CO..  WILLIAM  S. 

1  CONSULTING  ENGINEERS 
Railroads,  Electric  Railways,  Electric  Lighting 
and  Power,  Hydro-electric  Plants,  Water- works. 
Irrigation  and  Drainage. 

Investi-^ations,  Reports,  Valuations,  Inspections, 
Specifications  and  Supervision  of  Construc'.i^n, 
1008  SPALDING  BLDG,  PORTLAND,  ORE. 


\Y/IRE  INSPECTION 
^  BUREAU,  INC. 

SPECIFICATIONS  AND  INSPECTION 
Of  All  Kinds  Electrical  Machinery 
and  Apparatus 
Specialty  Wire  and  Cables 
80  MAIDEN  LANE  NEW  YORK 


UNDERWRITERS’ 

LABORATORIES.  Inc. 

Under  the  direction  of  the 
National  Board  of  Fire  Underwriters 
207  East  Ohio  St.,  -  Chicago,  Ill, 

W.  H, Merrill,  Manager 
Branch  offices  in  all  the  principal  cities  of  the 
United  States  and  Canada 


\Y/OODMANSEE.  DAVIDSON 
^  &  SESSIONS.  Inc. 

ENGINEERS 

Fint  National  Bank  Bldg,.  Chicago,  III. 


WHITE  &  CO..  J.  G..  Inc. 

Engineers,  Contractors 

43  Exchange  Place  New  York. 

First  National  Hank  Building  Chicago. 

Alaska  Commercial  Building  San  Francisco. 
London  Correspondents.  .1  G.  White  &  Co., Ltd., 
9  Cloak  Lane,  Cannon  St.  E.  C. 
Principal  Philippine  Office.  Manila,  P.  I. 


Wm.  B.  Wreaks  John  D.  Noyes 

WREAKS  &  NOYES 

Consulting  Electrical  Engineers 
202  Scherer  Bldg.,  Detroit.  Mich. 
Specifications  and  Estimates  on  any  Electric 
Project  or  Installation. 

Factory  Electrification  a  Specialty 


yOUNG.  C.  G. 

Engineering  and  Construction 

Plans,  Methods,  Operation  T^reT*^LDG 

Reports  for  Financing  NEW  YORK 


^ILUAMS,  GARDNER  S. 

M.  Am.  Soc.  C.  E. 

Water  Power  and  Electrical  Developments, 
Reports,  Plans,  Si)ecifications,  Surveys,  Super¬ 
intendence,  Estimates,  and  Valuations. 

Wagner  Block  Ann  Arbor,  Mich. 


Your  card  in  this  space  will 
reach  the  men  you  are  trying 
to  do  business  with — a  larger  num¬ 
ber  of  them  than  through  any  other 
publication. 


American  Bridge  Comr^ny  of  Newark 

Hudson  Terminal-30  Church  Street,  NewYirk 


^Manufacturers  of  Steel  Structures  of  all  classes 

particularly  BrIDGES  AND  Bltildings 


NEW  YORK,  N.  Y.,  Hudson  Terming. 

30  Church  Sc. 

Philadelphia,  Pa.,  -  Pennsylvania  Building 
Boston,  Mass.,  Oliver  Building,  141  Milk  Sc. 
Bakimore,  Md.,  Concinencal  Trusc  Building 
PITTSBURGH,  PA.,  -  ^  Frick  Building 

Rochescer,  N.  Y.,  -  -  -  Powers  Block 

Buffalo,  N.  Y. ,  -  Ellicoct  Square  Building 

Cincinnaci,  Ohio,  -  Union  Trusc  Building 
Atlanta,  Ga.,  -  .  .  Candler  Building 

Cleveland,  Ohio,  -  -  Rockefeller  Building 
Detroit,  Mich.,  Beecher  Ave.  &  M.  C.  R.  R. 

Export  Representative :  United  States  Steel 


CHICAGO,  ILL.,  Commercial  National 
Bank  Building 

St.  IxHiis,  Mo.,  Third  National  Bank  Building 
Denver,  Colo.,  First  National  Bank  Building 
Salt  laike  City,  Utah,  -  •  Dooley  Block 

Duluth,  .Minn,  -  -  Sherwood  Building 

•Minneapolis,  Minn.,  7th  Ave.  &  2d  St.,  S.  £.  • 
Pacific  Coast  Representative: 

U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept. 
SAN  FRANCISCO,  CAK,  Riako  Building 
Portland,  Ore.,  -  -  .  Selling  Building 

Seattle,  Wash.,  4th  Ave.  So.,  Cor.  Conn.  St. 
Products  Co.,  30  Church  Sl,  New  York 


QMITH,  KERRY  &  CHACE 

Engineers 

Hydraulic.  Steam.  Electric,  Railway,  Municipal.  In¬ 
dustrial.  W.U. Code  used.  Cable  Address  “Smithco.” 
Toronto,  Vancouver,  Boise,  Idaho; 
Portland,  Oregon. 

Cecil  B.  Smith.  J.  G.  G.  Kerry*  W.  G.  Chace. 


CTONE  &  WEBSTER 

kJ  iTMr.iMrirRiMr. 


ENGINEERING 

CORPORATION 

CONSTRUCTING  ENGINEERS 

Boston,  Mass. 


STORER,  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 
Rate  Making 

Railway& Power  Transmission  Systems 

University  Block,  Syracuse,  N.  Y. 


Y HAVER,  WILLIAM,  C. 

Consulting  and  Constructing  Engineer, 
Electrical,  Mechanical,  Civil. 
Estimates,  Reports,  Plans,  Specifications. 
Supervision  of  Lighting,  Railway,  Industrial 
and  Power  Installations. 


429  U.  B.  Building 


Dayton,  Ohio 


This  directory  of  engineers  is  thoroughly 
representative  of  the  leading  special¬ 
ists  in  each  branch  of  electrical  engineering; 
our  readers  are  advised  to  use  it  when  in 
need  of  professional  services. 


XHOMAS,  PERCY  H. 

Consulting  Electrical  Engineer 

Power  Transmission,  Design,  Advice, 
Supervision,  Lightning  Protection. 
Special  Investigations. 

NO.  2  RECTOR  ST..  NEW  YORK 


f 
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BIG  BARGAINS  220  Volt  D.C.  Motors 

We  have  made  some  very  fortunate  purchases  of  220  Direct  current  motors  recently  and  now  carry  a  stock 
here  in  Chicago  lai^e  enough  to  satisfy  almost  any  demand.  Why  go  to  the  manufacturer? 

When  we  can  furnish  you  anything  you  may  require  at  half  the  price,  or  less?  Send  for  our  “Monthly 
Bargain  Sheet”  showing  complete  stock  on  hand  with  NET  PRICES. 


t-Cycle  Alternators 


Speed 

Westi 

nghouse 

,  2- 

phase 

900 

Gen. 

Klee., 

3- 

phase. 

rev. 

field. 

type 

ATB, 

form 

1),  2300  V... 

1200 

Gen. 

Elec., 

3- 

phase, 

rev. 

field. 

type 

ATB, 

form 

P,  2300  v _ 

_ 1200 

Westinghouse, 

,  sin- 

gle-p  1: 

1  a  $  e, 

rev. 

arm., 

comp,. 

1100 

or  2200  V . . . , 

900 

National,  3-phase, 

rev. 

field. 

6600 

volts 

1200 

Gen. 

Elec., 

type 

AUB, 

2-phase 

,  rev. 

field. 

2300  V 

900 

(len.  Klee.,  type 
ATH,  3-phasc,  rev. 
field.  2300  V.,...  900 
Westi  n  g  h  o  li  s  e, 
tyije  ti,  2-phase, 
rev.  field,  bracket 
bearing,  240  v...  900 
Westi  n  g  1)  o  II  s  e, 
type  G,  3-phase, 
rev.  field,  bracket 
hearing.  240  v...  900 
Klee.  Macli.  t'o., 
3-phase  revolving 


A.  Speed 

ISO  National,  3-phase, 

rev.  field,  2300  v.  720 
150  Westi  n  g  h  o  u  s  e, 

2- phase,  rev.  field, 

2200  V.,  direct-con¬ 
nected  to  Erie 
City  Iron  Works 
auto,  self-oiling  en¬ 
gine  .  257 

ISO  Westi  n  g  b  o  u  s  e, 

3- phase,  rev.  field, 

2300  V.,  direct-con¬ 
nected  to  Erie 
City  Iron  Works 
auto,  self-oiling  en- 
june  .  257 

175  Stanley,  2-phase, 

inductor  type,  1150 

or  2300  V .  514 

180  Gen.  Elec.,  single¬ 

phase,  type  AS, 
rev.  arm.,  comp., 

1 100  or  2200  v. . .  600 
180  Westi  n  g  h  o  u  s  e, 

3-phase,  rev.  arm., 
comp.,  2200  V...  514 
200  Western  Elec., 

type  S20E0,  rev. 
field,  3-phase,  440 

volts  .  600 

200  Gen.  Klee.,  type 

ATH,  form  D,  3- 
jihase,  rev.  field, 

2300  V .  600 

125-133  Cycle  Alternators 


>300  V . 

720 

KVA. 

Speed 

ayne,  tvpe 

1  30 

National,  1100  V..1500 

single- 

1  75 

Ft.  Wayne,  comp..  1050 

rev.  arm., 

1  90 

Ft.  \V  ayne,  1100  v.lOSO 

1150  or 

2  90 

G.  Elec.,  type  .AS.  1250 

. T  -  ■  ■ 

900 

Klee.,  3- 

Arc  Machines 

type  .\T, 

KVA. 

Speed 

t,  comp.,  re- 

1  9.6  amp..  Brush,  13.\....  500 

:  arm.,  2300 

900 

1  6.6  amp..  Brush,  SJ-^B...  750 

volts  .  900 

National,  3-phase, 
rev.  field,  type 

RC.  6600  v .  900 

Gen.  Elec.,  3- 

fihase,  type  .\.T. 

{.,  form  I),  rev. 
field,  1150  or  2300 

volts  .  900 

Westi  n  g  h  o  u  s  e, 
2-i>hase,  revolving 
field,  pedestal  hear¬ 
ing,  2300  V .  900 

Gen.  Elec.,  3- 
phase,  type  ATH, 
form  P,  rev.  field, 

220  or  440  v....  900 
Westi  n  g  h  o  u  s  e, 
3-phase,  revolving 
field,  pedestal  bear¬ 
ing,  2300  V .  900 

Gen.  Elec.,  3- 

fihase,  type  -XTR, 
orm  P,  rev.  field, 

1150  or  2300  v.  .  900 
Gen.  Elec.,  type 
.\S,  single-phase, 
rev.  arm.,  comp., 

2300  V .  900 

Westi  n  g  h  o  u  s  e, 
2-phase,  rev.  field, 

2300  V.,  pedestal 

bearing  .  900 

Westi  n  g  h  o  u  s  e. 
3-phase,  rev.  field. 

2300  V.,  pedestal 

bearing  .  900 

Stanley,  3-phase, 
revolving  field,  in¬ 
ductor  type.  2400 

volts  .  600 

National.  2-phase, 
rev.  field,  2300  v.  720 


260-Volt  D.  C.  Generators 

KW.  Speed 

1  814  Eairbanks-Morse .  .  1000 

1  10  Holtzer-Cabot  ....1475 

1  10  Westinghouse  ....  825 

2  12^  Colonial  . 1200 

1  12J4  Westinghouse  ....1200 

1  15  Triumph  . 1275 

1  15  Crocker  -  Wheeler, 

direct-connected  to 


KW 

Speed 

H.P. 

Speed 

1 

50 

Crocker- Wheeler 

.  700 

1 

5 

Gen.  Elec., 

type 

1 

50 

Northern  . 

..  675 

CE  . 

. 1650 

1 

50 

C.  &  C . 

. .  650 

13 

5 

Gen.  Elec., 

type 

1 

65 

Crocker- Wheeler 

.  925 

eg  . 

Westinghouse, 

. 1650 

2 

65 

Gen.  Elec . 

. .  875 

1 

5 

M  P.1600 

T 

75 

Gen.  Elec . 

. .  850 

2 

5 

Colonial,  MP. 

. 1260 

3 

75 

Westinghouse,  MP, 

I 

5 

Watson,  MP. 

.:...1150 

Terry  steam  tur 

1 

3 

bine  . 

2500 

1 

3 

16 

Ft.  Wavne . 

1250 

17J4 

Commercial,  MP 

1 

3 

comp.,  direct-con 

nected  to  “Mer 

6 

3 

riam”-Bruce-  Mac 

beth  2  cyl.  vertica 

1 

3 

gasoline  engine.  . 

300 

20 

Northern  . 

750 

1 

3 

22 '4 

Crocker- Wheeler 

880 

25 

Gen.  Elec. ..'.... 

1100 

1 

3 

25 

Allis-Chalmers  .. 

750 

30 

Commercial  . 

600 

1 

3 

30 

Elec.  Mach.  Co.. 

950 

1 

3 

30 

Northern  . 

1000 

1 

3 '4 

30 

.Allis-Chalmers  .  . 

1300 

1 

314 

30 

.•\mer.  Eng.  Co.  . 

750 

30 

Iiical,  Ml> . 

600 

1 

4 

30 

Gen.  Elec . 

605 

35 

Northern  . 

1000 

3 

4 

35 

Western  Elec.  . . 

500 

1 

4 

42  >4 

.Allis-Chalmers  .  . 

950 

1 

5 

42 '4 

.-Mlis-Chalmers  .  . 

650 

1 

5 

45 

Northern  . 

900 

45 

Gen.  Elec . 

975 

1 

5 

45 

Westinghouse  .  . . 

975 

1 

5 

45 

Westinghouse,  di- 

1 

5 

rect-connected  to 

Westinghouse  Tun- 

1 

5 

ior  engine . 

.  330 

1 

5 

comp.,  engine  type, 
for  direct-connec- 
t  i  o  n,  vertically 
split-frame,  with 

shaft  . .  200 

1  100  Westinghouse,,  8- 

pole,  comp.,  en¬ 
gine  type,  for  di¬ 
rect  -  connection, 
vertically  split- 
frame,  with  shaft.  200 

220-V.  D.  C.  Motors 

H.P.  Speed 

1  1  Sterling  . ..1950 

1  1  Peerless,  MP  . 1690  ‘ 

1  1  Crocker  -  Wheeler, 

type  C  .  975 

1  1  Northern,  MP  ....1400 

1  1  Gibbs,  MP,  type  A.  1225 

1  1  Lundell  . 1200 

1  1  Hrowning  . 1030 

1  1J4  Willey,  comp . 1250 

1  1 N  o  r  t  h  e  r  n,  M  P, 

back-geared  ...1200-231 
1  154  Diehl,  MP,  type  G  460 

1  2  Browning  . 2260 

1  2  Thompson  ........  1250 

4  2  Hobart  . 1580 

1  2  Peerless,  MP . 1650 

1  2  Gen.  Klee.,  type 

eg . 1900 

4  2  (len.  Klee.,  type 

CA  . 1800 

1  2  Watson,  MP  ..... .1200 

1  2  Westinghouse,  MP, 

type  S  . 1200 

1  2  Ft.  VV'ayne,  type  L.1150 

1  2  Northern,  MP  .....  255 

1  3  Phoenix,  new  ....1800 

1  3  Fairbanks  -  Morse, 

MP  . ,...1750 

2  3  Hartz  -  Wygant  & 

Brown,  MP  . 1525 

1  3  Peerless,  MP, 

comp . 1850 

1  3  Sturtevant,  MP....1700 

1  3  Quaker  City.  MP..1150 

1  3  Colonial,  MP . 1760 

1  3  Willey,  MP...:...1460 

1  3  National  Stamping 

Co.,  type  M . 1150 

1  3  Westinghouse,  MP, 

type  S . 1800 

6  3  Gen.  Elec.,  type 

CE  . 1750 

1  3  Westinghouse,  MP, 

type  M . 1700 

1  3  Gen.  Elec.,  type 

C VC,  interpole . . .  .1650 
1  3  Western  Elec.,  type 

NI  . 1150 

1  3  Watson,  MP . 1200 

1  3  Willey,  MP .  600 

1  3 '4  Diehl,  MP,  type  E7  470 

1  3’A  Triumph,  round 

frame  . 1525 

1  4  New  England,  tvpe 

E  . 1700 

3  4  Phoenix,  new., ...1800 

1  4  Hostedo.  MP . 840 

1  5  Allen,  MP . 2000 

1  5  Fairbanks  -  Morse, 

MP  . 1650 

1  5  Card,  MP . .  925 

1  5  Browning,  MP....1550 

1  5  .^mer.  Eng.  Go., 

MP  . 1300 

1  5  Hobart,  MP . 1200 

1  5  Phoenix,  MP,  comp.  925 


2  5  Colonial,  MP..,...1050 

1  5  Peerless,  MP . 1000 

1  5  National,  MP . 950 

1  5  Westinghouse,  M P.1300 

1  5  Gen.  Elec.,  MP...1000 

1  5  Browning,  MP,...  920 

3  5  Gen.  Elec.,  type 

eg  . ,...1100 

1  5  Crocker-Wheeler  . .  980 

1  5  Gen.  Elec.,  MP...  600 

1  5  Browning,  MP. .  . .  500 

2  Syi  Gen.  Elec.,  MP...  900 

1  7^  Phoenix,  MP..:...1500 

1  754  Reliance,  MP.:...1200 

1  754  Fairbanks  -  Morse.  1500 

1  7J4  .\aron,  MP.. 800 

4  Tyi  Gen.  Elec . 1525 

4  7!4  Gen.  Elec . 1525 

1  7yi  Western  Elec.,  MP.1475 
1  7'/4  Triumph,  MP..;...135C 

1  7J4  Fairbanks  -  Morse, 

MP  . 1350 

3  Northern,  MP . 1300 

1  7’/3  Peerless,  MP...  ..  960 

1  754  Commercial  .  900 

8  754  National,  MP . 1100 

3  7'/2  Sprague-Lundell  ..1070 

20  714  National,  MP .  900 

1  71/2  Westinghouse,  MP.  975 

1  7}4  Crocker-Wheeler  ..  875 

1  7 pi  Western  Elec.,  MP  550 

1  754  Commercial,  M_P..  540 

1  7J4  Northern,  MP....  450 

1  8  Western  Elec.. ...  .1500 

1  8  Westinghouse  •  ■  ■  ■  835 

1  10  Milwaukee,  MP, 

series-wound  .  600 

1  10  Reliance,  MP.,...1200 

1  10  Fidelity,  Mp . 1200 

1  10  Akron,  MP _ ....1100 

1  10  Cincinnati,  MP....1050 

1  10  Western  Elec.,  MP.1550 

9  10  National,  MP,  new. 1500 

1  10  Milwaukee,  MP...1000 

1  10  Roth,  MP . ;...1275 

1  10  Peerless,  MP,  comp. 1260 

1  10  .Allis-Chalmers,  MP.1150 

2  10  Sprague  -  Lundell, 

end . 1070 

1  10  Gen.  Elec.,  MP...1375 

1  10  Fairbanks  -  Morse, 

MP,  comp .  900 

1  10  Lundell,  MP .  850 

1  10  Gibbs,  Mp,  type  A.  750 

1  10  Western  Elec.,  MP.  750 

1  10  Allis-Chalmers,  MP.1050 

1  10  Allis-Chalmers,  MP  950 

2  10  Western  Elec.,  type 

NI  .  950 

58  10  National,  MP,  new  800 

1  10  Roth,  MP .  800 

8  10  Gen.  Elec.,  MP...1250 

1  10  Westinghouse,  MP.1150 

1  10  Jenney,  MP .  700 

1  10  Crocker  -  Wheeler, 

MP  . ....850 

1  12  Westinghouse,  MP.  700 

1  12j4  Western  Elec.,  MP  800 

1  15  Northern,  MP . 1550 

1  15  Triumph,  MP . 1100 

2  IS  Colonial,  MP,  comp. 1040 

1  IS  Fairbanks  -  Morse, 

MP  . .;...  800 

1  IS  Western  Elec.,  MP  800 

1  15  Ft.  Wayne,  MP...  875 

1  IS  Northern,  MP, 

comp . i . . .  725 

2  IS  Gen.  Elec.,  MP _ 1000 

27  IS  National,  MP,  new  725 

1  15  Westinghouse,  MP.IOOO 

1  20  .\aron,  MP .  750 
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Q.  M.  BALDWIN 


ARCHER  &  BALDWIN 

114-118  LIBERTY  STREET,  boom  n..  soa  phone,  rector  4337.a.9  NEW  YG 


BELTED  A.  C.  GENERATORS.  3  PHASE 

9— «00  K.W.,  A.T.B..  Gen.  Elec..  450  RPM..  2300  volts. 

>— 300  K.W.,  A.T.B.,  Gen.  Elec..  600  RPM..  2300  volts. 

1—175  K.V.A..  Westg..  rev.  field.  900  RPM..  2300  volts. 

»— (00  K.W.,  A.T..  Gen.  Elec..  900  RPM..  2300  volts. 

1—  M  K.W.,  rev.  field.  Allis-Cbaliners.  1200  RPM.,  2200  volts. 
1—  50  K.W.,  A.T.B.,  Gen.  Elec.,  1200  RPM.,  2300  volts. 

BELTED  A.  C.  GENERATORS.  2  PHASE 

(—320  K.W..  Stanley.  666  RPM.,  1200  volts. 

»— 000  K.W.,  Gen.  Elec.,  A.Q.B..  600  RPM.,  2200  volU. 

1— 475  K.W.,  Weatf.,  rev.  field,  900  RPM.,  2200  volts. 

1—150  E.W..  Sunley,  800  RPM.,  2400  volts. 


PHONE.  REGTOR  4337-3-0  NEW  YORK  CITY 

2  AND  3  PHASE  A.  G.  MOTORS 

5  H.P.,  General  Electric,  2-phaae,  60  cycles,  220  volts,  IJOt  KPM. 
15  H.P.  General  Electric,  2- phase,  60  cycles,  220  volts,  1300  RYIL 
50  H.P.  Westinghouse,  2-phase,  60  cycles,  200  volts,  850  RPM. 

75  H.P..  General  Electric,  2-phase,  60  cycles,  200  volts,  450  RPM. 

2 — 200  H.P.  Westinghouse,  2-iAase,  60  cycles,  400  volts,  495  RPM. 
2  H.P.  General  Electric,  3-pha8c,  60  cycles,  110  volts,  1800  RPM. 
10  H.P.,  Hawthorne,  3-phaae,  60  eycles,  440  volts,  1200  RPM. 

35  H.P.  Fairbanks,  3-pluse,  60  cycles,  220  volts,  900  RPM. 

50  H.P.,  Fairbanks,  3-puse,  60  cycles,  220  volts,  900  RPM. 

75  H.P.,  General  Electric,  3-pbase,  60  cycles,  230  volts,  514  RPM. 
100  H.P.,  General  Electric,  3-phase.  60  cycles.  550  volts,  730  RPM. 


HUDSON  TERMINAL 
BLDG. 


DUZETS  &  SON 


NEW  YORK 


6  SPECIALS 


Two  135  K.  W.  Stanley  2  or  3  phase,  60  cycle,  2300  volt  alternators, 
with  exciters;  also  two  16  x  20  Russell  4  valve  engines,  late 
type. 

100  11.  P.  Scotch  marine  hoiler,  insured  125  lbs.  Hartford,  18 
months  old,  $500. 

72  H.  P.  Foos  gas  or  gasoline  engine,  3  cyl.  ver.,  dir.  con.  50 
K.  W.,  G.  F..  125  volt  dynamo,  used  one  year,  $1,600. 


100  K.  W.  Wghse.  revolving  field,  2  or  3  phase,  60  cycle,  2300 
volt  generator,  with  rheostat,  $650. 

175  K.  W.  Wghse.,  2  phase,  60  cycle,  2200  volt;  dir.  con.  Buckeye 
tandem  engine  with  exciter,  switchboard  and  condenser, 
$2,300. 

100  K.  W.,  G.  F..  type  “.\Q1$,”  2  phase,  60  cycle,  2300  volt  gener¬ 
ator  with  exciter  and  S.B.,  $600. 


Send  for  complete  BARGAIN  LIST  of  Electrical  and  Steam  Machinery 


417  PlM  Straat 

ARTHUR  S.  PARTRIDGE  SL  Leal* 

Second-Hand  Electrical 

and 

Steam  Machinery  of  all  Kinds.  We 

can  make  prices  on  the  following,  which  will  save  you  from  SO  to  60 

per  cent  of  the  cost  of  new. 

Direct  Connected  D.  C.  Units 

K.W.  Make  Volts  Poles  R. P  M,  Make  of  Eni^e 

3 — 600  Westg. 

500  Westg. 
3-“S00  Gen.  Elec. 

250-125 

125 

20 

150  2a&46x24  Vert.  BaltA  Wood  Cor.  C.C. 
150  20&42X30  G.L.E.W.  Vert.  Cor.  C.C. 

550 

10 

100  18&36X48  Hamilton  Hor.  C.C.  Cor. 

400  Gen.  Elec. 

250-125 

14 

120  18&36X30  Allis -Vert.  C.C.  Corliss 

3 — 400  Ft.  Wayne. 

250 

10 

115  20*42x30  G.L.E.W.  Vert.  C.C.  Co 

350  Westg. 

250 

8 

120  24x36  St.  Louis  Horiz.  L.H.  Cor. 

2 — 200  Gen.  Elec. 

250-125 

6 

245  18x16  Harrisburg  4- ValveHorit. 

200  Gen.  Elec. 

220 

6 

200  16*24x18  Erie  Ball  Vert.  C.C. 

150  Westg. 

250 

8 

280  13x14  Ideal  Horiz.  Center  Crank 

125  Walker 

250 

6 

125  1 6x36  Allis  Corliss  Right  Hand 

2 — ',25  Ft.  Wayne 

125 

8 

250  16x16  Erie  Ball  Self-Oil.  Enc. 

loo  Spragus 

250-125 

6 

150  Ball  *  Wood  Horiz.  Cor.  Type 

loo  dm.  Elec. 

125 

6 

270  15x14  Ideal  Horiz.  Center  Crank  Hor. 

56  Weatg. 

250-125 

6 

290  11x12  Weatg.  3-Cyl.  Gas  Engine 

55  Westg 

125 

6 

Harrisburg  Horiz.  Simple  Engine 

2~  50  Triumph 

125 

6 

12x12  Russell  Single  Valve  Engines 

40  Comm.  Elec. 

250 

4 

300  1 1x16  Chan. -Taylor  Hor, 

40  Comm.  Elec. 

125 

6 

300  Brownell  Center  Crank  Simple  Eng. 

35  Westg 

250 

6 

290  1 1x12  Westg.  2Cyl.  Gaa  Engine 

5  5  I'riumph 

2—  25  Gen.  Elec. 

250 

125 

6 

300  11x10  Chan. -Taylor  Enclosed 

294  7x10  Chuse  Slide  Valve  Enc. 

20  Gen.  Elec. 

125 

6 

360  9x7  Gen.  Elec.  Vert.  Marine  Type 

Direct  Connected  D.  C.  IJnIta 

75  K.W.  General  Electric  125  V.  2400  RPM.  Curtis  turbine. 

100  K.W.  General  Electric  125/250  V.  250  RPM.  Tandem  aomp.  Wa¬ 
tertown  Eng. 

125  K.W.  Sprague  Electric  125/250  V.  250  RPM,  Simple  Ball  A  Wood 
Engine. 

Belted  D.  C.  Vntta 

100  K.W.  Westinghouse  250  V.  550  RPM.  6  pole. 

150  K.W.  Eddy  250  V.  5.’>0  RPM.  4  pole. 

250  K.W.  125  y.  350  RPM,  Thresher,  condition  like  new. 

Direct  Connected  A.  C.  IJnltn 

160  K.W.  General  Electric  revolving  field,  2300  V.,  225  RPM,  14  z  22 
z  16  Buffalo  Forge  Tand.  Comp.  Eng. 

Belted  A.  C.  Generator* 

300  K.W.  2300  V.  3-phase.  25-cycle,  350  RPM.  General  Electric. 

75  K.W.  General  Electric  2200  v.  900  RPM,  Revolving  field  3  phase. 
75  K.W.AIlis  Chalmers  220/440  V.  900  RPM,  Revolving  field  3  phase. 
60  K.W.  AlIU  Chalmers  220/440  V.  1200  RPM.  Revolving  field  3  phase. 
60  K.W.  Allis  Chalmers  2200  V.  1200  RPM,  Revolving  field  3  phase. 
500  otner  motors  and  generators,  also  transformers.  Send  ns  your 
requirements,  we  buy  and  sell. 

GEORGE  SACHSENMAIEB  A  CO.,  14S  North  Srd  St.,  Philidelphia.  Pa. 


FOR  SALE 

I— <So  KW.,  a- Phase,  6o-Cycle,  iioo-asoo  volt  Stanley 
Gcacrator;  make  offer.  F.  O.  B.,  Brooklyn.  N.  Y. 

ADDRESS  NO.  9836,  CARE  OF  ELECTRICAL  WORLD,  N.  Y. 


350  K.W. 

250  Volt  Direct  Current  Generator 

diroet  oonnoetod  to  24x88  St.  LouU  Corllos  Englno  BalaiiBng  Sot 
417  Pino  St— ARTHUR  S.  PARTRIDGE— St  Loult 


Over  Half  the  Readers 

of  the  advertising  pages  depend 
upon  illustrations  to  attract  them. 
Are  your  advertisements  “attractive”? 


WANTED 

TO  BUY  OR  LEASE  SMALL  ELECTRIC  LI8HT  PLANTS 

If  your  plant  is  not  paying  you  I  will  tell  you  why,  and 
can  make  it  pay  both  of  us. 

H.  T.  BROWN,  M.  E.  E.  E.  700  Broadway.  Nathvillo,  Toaa. 
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POSITIONS  WANTED 


The  rate  for  "Positions  IV anted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words ^  two  cents  each; 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  H'ednes- 
day,  12  o'clock  noon,  for  the  next  succeeding  j 
issue,  I 

Replies  may  be  sent  in  care  of  Electrical  j 
tP'orld,  239  IVest  Thirty-ninth  Street^  Xcw 
York,  or  1570  Old  Colony  Building.  Chicago, 
as  advertisers  may  desire.  , 


C  UPERINTENDENT  of  lighting  and  power 
company  desires  change.  Associate  A.  I. 
E.  E.,  technical  education,  age  26;  salary 
$1,500.  Address  No.  393,  care  of  Electrical 
World,  New  York. 


pLECTKlCAL  ENGINEER,  at  present  hold-  I 
^  ing  responsible  position  with  a  firm  of 
contracting  engineers,  desires  a  change,  pref-  | 
erably  to  Western  territory.  Eighteen  years’  , 
European  and  American  experience  in  power 
house  design  and  operation,  high  and  low  ten-  ! 
Sion,  light  and  power  distribution,  including 
electric  railroad  work.  Excellent  reputation 
as  an  executive  and  business  manager.  Address 
NO.  380,  care  of  Electrical  World,  New  York. 


TECHNICAL  GRADUATE  of  25  (Cornell), 
^  with  four  years’  practical  electrical-test¬ 
ing  experience  on  switchboard,  dynamos  and 
meters,  desires  position  where  above  qualifica¬ 
tions  are  necessary.  Construction  or  operat¬ 
ing  work  preferred.  Can  furnish  good  refer¬ 
ences.  Address  No.  383,  care  of  Electrical 
World,  New  York. 


WANTED — Position  as  road  salesman  with 
electric  supply  house;  experienced  in 
electric  and  telephone  supplies;  at  present 
employed.  Address  No.  384,  care  of  Elec¬ 
trical  World,  New  York. 


POSITION  with  power  and  lighting  com- 
^  pany  as  power  solicitor  or  purchasing 
agent  in  Michigan  or  adjacent  territory. 
Seven  years’  experience  with  references.  Ad¬ 
dress  No.  38^  care  of  Electrical  World,  1570 
Old  Colony  Bldg.,  Chicago,  Ill. 


Y 


OUNG  M.'\N,  26,  technical  college  educa¬ 
tion,  3  years  in  responsible  position  with 
lar^e  electrical  supply  company  in  Chicago, 
desires  position  with  good  future  with  elec¬ 
trical  or  mechanical  firm;  exchange  refer¬ 
ences;  at  present  employed;  at  liberty  after 
July  1.  Address  No.  388,  care  of  Electrical 
World,  1570  Old  Colony  Bldg.,  Chicago,  Ill. 


DO  YOU  need  a  $200  construction  and  op¬ 
eration  man?  One  who  has  plenty  of 
ginger,  can  handle  ail  makes  of  apparatus,  all 
sizes,  has  good  control  over  men.  Four  years’ 
active  experience,  technical  education;  best 
references  from  present  employers.  At  pres¬ 
ent  operating  9000  KW.  plant  just  completed. 
Address  reply  to  No.  394,  care  Electrical 
World,  1570  Old  Colony  Bldg.,  Chicago,  Ill. 


WANTED — Position  to  take  charge  of  elec¬ 
trical  work  of  street  railway  and  light¬ 
ing  company;  8  years’  experience  high  and 
low  tension,  central  and  sub  station  operat¬ 
ing,  maintenance  of  car  equipment  and  over¬ 
head  trolley  construction;  reference.s.  Prac¬ 
tical  experience  with  all  street  railway  work. 
Address  No.  391,  care  of  Electrical  W'orld, 
New  York. 


j^ETER  M.\N,  with  4  years’  experience  on 
electric  meters  and  instruments,  desires 
change  of  location.  Would  like  to  hear  from 
any  one  needing  expert  meter  man  or  fore¬ 
man.  Location  no  barrier.  Can  handle  any 
types  or  makes.  Best  references.  Address 
No.  392,  care  of  Electrical  World,  New  York. 


'T'  ROUBLE  EXPERT  and  construction  en- 
^  gineer,  6  years’  experience,  technical 
graduate,  28,  capable  of  taking  charge  of  any 
A.C.  or  D.C.  equipment,  make  repairs  and 
handle  men,  would  like  position  as  chief  elec¬ 
trician  or  electrical  superintendent  with  large 
firm;  best  references;  at  present  employed  with 
large  manufacturing  concern.  Address  No. 
376,  care  of  Electrical  World,  New  York. 


l^ANAGER  of  Ice  and  Electric  Co.  in  the 
South  would  like  to  locate  near  the  Paci¬ 
fic  Coast,  either  U.  S.  or  Canada.  Have  had 
full  charge  of  present  company  for  five  years. 
Would  accept  small  salary  with  percentage  of 
profits,  .\adress  No.  356,  care  of  Electrical 
World,  New  York. 

VT/ ANTED — As  superintendent  of  large  plaut, 
”  by  a  man  39  years  of  age,  who  has  de¬ 
voted  his  entire  time  since  leaving  school  to 
the  steam  and  electrical  engineering  work. 
A  man  capable  of  producing  results,  well 
posted  in  line  construction  work;  ten  years’ 
service  in  last  position.  Address  No.  371, 
care  of  Electrical  World,  New  York. 


MU  ANTED — Salesman  to  travel  in  the  South 
”  with  a  line  of  electric  light,  telephone  and 
railway  supplies.  Would  prefer  a  man  ac¬ 
quainted  with  the  territory,  but  will  consider 
an  applicant  who  knows  prices  and  has  sales 
ability.  State  age,  experience,  references  and 
salary.  Address  No.  381,  care  of  Electrical 
World,  New  York. 


VJU.^NTED— First-class  electrical  draughts- 
”  men,  having  experience  in  machine  de¬ 
sign.  In  applying  state  experience,  where  at 
present  employed  and  salary  expected.  Ad¬ 
dress  No.  386,  care  of  Electrical  World,  New 
York. 


ANAGER  of  a  small  New  England  com-  i 
pany  wishes  to  make  change;  technical  | 
graduate;  12  years’  experience  in  electrical  ' 
manufacturing;  location  no  object.  Address 
No.  404,  care  of  Electrical  World,  New  York. 


LTLECTRICAL  ENGINEER;  technical  gradu- 
^  ate:  30  years  old;  extensive  experience  in  , 
electrical  design  of  dynamos  and  motorsj  fa-  I 
miliar  with  materials  and  shop  methods:  would  \ 
like  position  with  reliable  firm  who  aesire  a 
man  to  produce  results.  Address  No.  401,  care 
of  Electrical  World,  New  York. 


p  OSITION  W.XNTED — With  gas  and  electric 
^  light  company  as  solicitor;  applicant  has 
had  12  years’  experience  in  new-business  de¬ 
partment;  thoroughly  familiar  with  office  end 
of  central  station  work.  Address  No.  397, 
care  of  Electrical  World,  1570  Old  Colony 
Bldg.,  Chicago,  Ill. 


pxESIGNING  electrical  and  mechanical  engi- 
neer;  10  years’  experience  in  two  largest 
electrical  companies  of  U.  S. ;  Mass.  Inst. 
Tech,  graduate;  experienced  in  design  of  all 
types  of  D.C.  and  A.C.  motors  and  generators; 
also  traction  equipment;  specialty,  commutat¬ 
ing  pole  apparatus.  Address  No.  400,  care  of 
Electrical  VVorld.  New  York. 


POMTIOIIS  VACANT 


The  rate  for  "Positions  P’acant"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  and 
fifty  cents  an  insertion;  additional  words,  three 
cents  each-  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
Wednesday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

•Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


INSTRUCTORS,  PROFESSORS  and  Assist- 
^  ant  Professors  wanted  for  engineering  posi¬ 
tions.  Every  Spring  and  Summer  we  are 
flooded  with  inquiries  from  the  various  tech¬ 
nical  colleges  of  America  for  men  experienced 
as  Instructors  in  Mechanical,  Civil.  Structural, 
Mining,  (Chemical,  Electrical  ana  Hydraulic 
Engineering.  We  handle  engineering  exclu¬ 
sively.  Investigate  our  methods.  The  Engi¬ 
neering  Agency,  Inc.  (Est.  1893),  Moiiadnock 
Bicek,  Chicago. 


PLECTRICAL  ENGINEER— A  well  estab- 
^  lished  company  in  New  England  desires 
the  services  of  an  engineer  who  can  handle 
the  electrical  design  ot  slow  and  high  speed 
D.  C.  motors  "and  generators  up  to  100  K.  W. 
capacity.  State  experience  and  when  avail¬ 
able.  Address  345,  care  Electrical  Woild, 
New  York. 


pLECTRICAL  and  mechanical  draftsmeti, 
^  designers  and  detailers  wanted  for  posi¬ 
tions.  We  handle  only  technical  men,  or  men 
with  technical  experience.  The  Engineering 
Agency,  Inc.  (Est.  1893),  Chicago. 


WANTED  by  an  electric  light,  gas  and  power 
company  in  Central  Pennsylvania  with 
service  in  several  towns,  a  man  competent  to 
organize  and  take  charge  of  a  new  business 
department — both  gas  and  electricity.  This 
man  should  be  able  to  organize  this  depart¬ 
ment  and  also  do  soliciting  himself.  Apply 
with  references,  experience  and  salary  ex¬ 
pected  to  No.  354,  care  of  Electrical  World, 
New  York. 


FAR.AFTSMEN — Experienced  men  wanted  on 
motor,  controller  and  general  machine 
design.  No  replies  considered  unless  exper¬ 
ience,  ape  and  salary  expected  are  given.  Ad 
dress  No.  385,  care  Electrical  World,  New 
York. 


VJU ANTED — Assembling  foreman  for  concern 
^  manufacturing  high  grade  small  electrical 
apparatus  in  large  quantities.  Man  must  be 
good  bench  hand,  energetic,  used  to  fine  in¬ 
terchangeable  work,  and  familiar  with  piece 
work  or  premium  system.  P.  O.  Box  43, 
Springfield,  Mass. 


MU  .ANTED — Assistant  engineers  in  motor  de- 
”  signing  department.  Both  alternating  and 
direct.  State  age,  experience  and  salary  ex¬ 
pected.  Address  No.  379,  care  of  Electrical 
VVorld,  New  York. 


MU  ANTED-— Mechanical  Draftsmen,  experi- 
”  enced  in  the  design  of  Motors,  (jcnerators 
and  Detail  Apparatus,  such  as  Controllers, 
Switchboards,  Circuit  Breakers,  etc.  State  ex¬ 
perience  and  salary  expected.  Address  CHIEF 
CLERK,  Engineering  Department,  Westing- 
house  Electric  &  Mig.  Co.,  East  Pittsburgh, 


MU  ANTED — Foreman  for  department  ma- 
y  chining  hard  rubber  and  other  insulat¬ 
ing  parts.  Must  be  familiar  with  bench,  lathe 
and  drill  work  on  similar  material  and  used 
to  quantity  work  of  very  accurate  character. 
In  your  reply  state  age,  nationality,  former 
places  and  periods  of  employment  and  salary 
desired.  P.  O.  Box  43,  Springfield,  M'ass. 


MU. ANTED — Experienced  designer  on  single- 
”  phase  alternating-current  motors  2  np. 
and  smaller.  State  technical  training,  exper¬ 
ience  and  salary  expected.  Address  No.  333, 
care  of  Electrical  World,  New  York. 


A  N  EASTERN  technical  college  requires  the 
^  services  of  a  high-grade  young  man  for 
the  position  of  instructor  in  electrical  engi¬ 
neering;  must  be  graduate  of  technical  school 
of  high  standing;  have  had  some  teaching  ex¬ 
perience  and  one  who  is  interested  in  wireless 
telegraphy  preferred;  salary  for  first  college 
year,  about  $1,000.  Address  403,  care  Electri¬ 
cal  World,  New  York. 


rSTIMATOR  for  electrical  contractor,  experi- 
enced  with  building  conditions  in  and 
about  New  York  City;  must  have  good  prac¬ 
tical  knowledge  of  electrical  contracting  work 
and  must  be  a  hustler;  state  experience;  mve 
references,  also  salary  expected.  Address  No. 
321,  car  of  Electrical  World,  New  York. 


A  COMP.ANY  operating  in  the  Central  States 
^  would  like  to  secure  the  services  of  an 
experienced  man  capable  of  installing,  repair¬ 
ing  and  calibrating  switchboard  A.C.  and 
D.C.  meters  and  instruments,  principally  of  the 
Westinghouse,  Weston  and  General  Electric 
types,  on  high  and  low  potential  systems;  only 
detailed  applications  considered.  Address  No. 
399,  care  of  Electrical  World,  1570  Old  Col¬ 
ony  Building,  Chicago,  Ill. 


MU  ANTED — Experienced  power-house  drafts- 
”  man;  must  be  able  to  lay  out  foundations, 
buildings,  piping,  machines,  conveyors,  etc.; 
Male  relerciices.  prvvioii-  experence  and  sal 
ary  expected.  .Address  No.  398,  care  of  Elec¬ 
trical  VVorld.  New  York. 


(.Continued  on  page  78) 


RECO  FLASHERS 

increase  attractiveness  a  hundred¬ 
fold;  save  one-half  of  current  bills. 
Secure  Bulletins  showing  our  immense  line,  also  sign 
suggestions. 

REYNOLDS  ELECTRIC  FLASHER  MFC.  CO.  Largest  Manufacturers  of  Flashers 
in  the  World.  Also  Manufacturers  of  Time  Switches,  Billboard  Re- 
f lectors.  Transformers,  etc.  617-631  W,  iack«on  BUd.,  Chiesgo.  1 123  Broadnity,  N.  Y. 


Rose 


Polytechnic  Institute 

Xerre  Haute*  Imllana 

A  Collette  of  Engineering ;  courses  in  Mechanical,  ElectricaL  Civil 
and  Chemical  Engineering  and  Architecture.  Extensive  shops, 
well-equipped  laboratories  in  all  departments,  expenses  low.  29th 
year.  For  catalogue  containlnsf  full  information  and  professional 
register  of  alumni,  address 

'■  c,  L»  MEES,  F»re»Icleut  — 


June  29,  1912. 
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Frtiik  MscG*v«ni 


MacGOVERN  &  COMPANY,  INC, 

114  Liberty  Street*  New  York  City*  Phone  SS75-SS76  Rector 


Jtka  Ham  Ir. 

!Vlc*'frM.>Tr«M 


TURBINE  UNIT 

1  6S0  KVA.  WESTINGHOUSE-PARSONS  TURBO  GENERATOR, 

3  PHASK  60  CYCLE,_2300  VOLT^  3600  RPM.,  EQUIPPED 
WITH  DEANE  JET  CONDENSER.  LATEST  TYPE; 
SEEN  LESS  THAN  TWO  YEARS*  SERVICE. 

TUB  TRANSFORMERS 

2  100  Light  (68  KW.)  G.  E.,  type  R,  60  cycle,  2300  volt,  7.5  amp. 
1  75  Light  ^51  KW.)  G.  E.,  Wpe  R,  60  cycle,  2300  toU,  7.5  amp. 
200  (rtneral  Electric,  aeries,  A.C.  arc  lamps,  7.5  amp. 


>  O.  C.  GENERATORS  AND  MOTORS,  BELTED 

1  200  KW.,  Ft.  Wayn^  125  volt,  8  pole,  MPL,  550  RPM. 

2  150  KW.,  G.E.,  CL-B,  250  volt,  500  RPM. 

1  100  KW.,  Ft.  Wayne,  250  volt,  MPL.,  550  RPM. 

1  100  KW.,  Gen.  Elec.,  MP,  550  volt,  650  RPM. 

1  90  KW.,  G.  E.,  CL-B,  250  volt.  750  RPM. 

3  75  HP.,  Westg.,  220  volt,  shunt  wd.,  475  RPM.  Latest  type, 

practically  new. 

1  25  H  P.,  G.E.,  CL-B,  500  volt,  675  RPM. 

1  25  H.P.,  G.E..  CL-B,  250-volt.  635  RPM. 


A.  C.  GENERATORS,  BELTED,  60  GYGLE  DIREGT  GONNECTED  DIRECT  CURRENT  UNITS 

2  300  KW.  GEN.  ELEC.,  3  PH.,  2300  V.,  REV.  FIELD,  LATEST  1  12s  KW..  Crocker-Wheeler,  240  volts,  522  amp.,  250  RPM.,  8 

TYPE,  ATB  16-300-450,  FORM  P.  poles,  dir.  conn,  to  16)4''  x  15"  Harrisburg  engine. 

2  180  KW.,  Westg.,  3  phase,  2300  volts,  514  RPM.  1  60  KW.,  Fort  Wayne,  125-v.,  compound  wound,  200  RPM.,  di- 

1  150  KW.,  Bullock,  3  phase,  rev.  field,  2300  volts,  900  RPM.  rect  connected  to  14"  x  16"  engine. 

2  150  KW.,  Gen.  Elec.,  single  phase,  2300  volts,  650  RPM.,  first-  1  40  KW.,  General  Electric,  125  volt,  320  amp.  6  pole.  JOO  RPM. 

class  condition.  $400  each.  direct  connected  to  12  x  12  Ames  engine. 

Writs  for  our  now  llluotrated  catalogusi  lust  outi  also  apoolal  list  of  small  D.  C.  and  A.  C.  Dynamos  and  Motors. 

PIsass  Ssnd  us  detallsd  Information  rsgarding  any  motors,  gsnsratoroi  snglnso,  sto.,  you  may  haws  for  sals  or  wish  to  purohaas 


We  have  the  tollowing  secund-band  machinery  in  good  operating 
condition  which  must  be  disposed  of  within  the  next  thirty  days  to 

give  possession  of  the  building.  Anyone  desiring  a  real  bargain  will 
o  well  to  wire  us  at  once : 

1 — 120  K.W.  G.  E  Alternator,  1100  V.,  133  cy.,  with  pulley,  rails, 
exciter  and  rheostat. 

1 — 160  H.P.  Westingbouse  Automatic  Compound  Engine. 

1 — 250  H.P.  Westingbouse  Automatic  Compound  Engine. 

1 — 400  H.P.  Westingbouse  Automatic  Compound  Engine. 

1 — 12"  Austin  Oil  Separator. 

1 — TV,  X  5  X  6  Worthington  Duplex  Pump. 

8 — 9.6  Amp.  Duncan  D.C.  Meters  for  series  arc  lamps. 
CRAWFORDSVILLE  ELECTRIC  LIGHT  &  PWR.  CO.,  118  N.  Green  St.,  Crawiordsville,  Ind. 


To  ENGINEERS  and  MANUFACTURERS 

Temporary  or  permanent  offices  completely  furnished  can  be 
rented  in  the  most  desirable  building  in  New  York  at  prices 
ranging  from  $15.00  to  $40.00  per  month.  All  facilities,  private 
phone,  stenographer,  typewriters,  all  engineering  journals,  direc¬ 
tories,  etc. 

Address:  MANUFACTURERS*  LIBRARY 
Hudson  Terminal  Building,  50  Church  Street 
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The  Goal  & 
Iron  National  Bank 

143  LIBERTY  STREET, 

NEW  YORK 


•apiTiu. 


ti.000.000. 


SURPLUS  AND  PROFITS 
i33S.OOO  1 


SPARKING 

reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  out 
the  commutator,  wastes  power  and  may  cause  a  fire. 

All  of  this  may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the  com¬ 
mutator  in  good  condition  and  prevent  cutting. 

Absolutely  will  not  gum  the  brushes. 

It  will  put  that  high  gloss  on  the  commutator  you  have  so  long  sought  after 

Send  for  Stick  50c  PER  STICK  $5.00  PER  DOZ. 


For  Sale  by  all 
Supply  Houses,  or 


K.  Mclennan  &  co. 


Sole 

Manufacturers 


Room  411 — 130  Dearborn  St.,  CHICAGO 


We  Fin8ince 

Extensions  and  Improvements 

to  EJectric  Light,  Power  and  Street  Railway  properties  which  have  established 
earnings.  If  prevented  from  imiHoving  or  extending  your  plant  because  no  more 
bonds  can  be  issued  or  sold,  or  for  any  other  reasem,  correspemd  with  us. 

Electric  Bond  and  Share  Company 

Paid-up  Capital  and  Suiplia,  $7,600,000 

71  Broadway,  New  York 

Dealers  in  Proven  Electric  Light,  Power  and  Street  Railway  Bonds  and  Stocks. 
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MISCELLANEOUS 


(Continued  from  page  76) 


VT/ANTED — Switchboard  salesman  with  ex- 
”  perience,  for  territory  200  miles  radius 
from  Philadelphia;  state  salary  desired  and 
past  experience.  Address  No.  396,  care  of 
Electrical  World,  Real  Estate  Trust  Bldg., 
Philadelphia,  Pa. 


yj/ANTEU — Several  good  mechanical  drafts- 
”  men.  Address  Chief  Draftsman,  Steam 
Turbine  Department,  care  Receivers,  -Mlis- 
(.'halniers  Co.,  West  Allis,  Wis. 


EDUCATIONAL 


The  rate  for  "Educational”  advertisements 
of  forty  words  or  less  one  dollar  and  fifty 
cents  an  insertion ;  additional  words  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
tCednesday,  12  o’clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
H^orld,  239  IVest  Thirty-ninth  Street^  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


The  rate  for  " M iscellaneous”  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words,  three 
cents  each;  payable  in  advance.  Remittances 
and  copy  should  reach  this  office  not  later  than 
I'Yednesday,  12  o'clock  noon,  for  the  next  suc¬ 
ceeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
lYorld,  239  IVest  Thirty-ninth  Street,  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


A  P.  CONNOR,  Consulting  Electrical  and 
Mechanical  Engineer,  Registered  Patent 
Attorney,  Washington,  D.  C.,  solicits  corre¬ 
spondence  with  inventors,  experimenters  and 
corporations.  Patents  obtained  giving  broad 
protection.  Laboratories  especially  adapted 
for  developing  inventions  to  best  commercial 
forms,  and  for  testing  and  constructing  tele¬ 
phonic,  electrotherapeutic,  optical  and  general 
scientific  apparatus.  Advice  free  as  to  patent¬ 
ability,  value  of  inventions  and  general  charge. 


prDR  SALE — An  established  electric  fixture 
^  and  contracting  business,  located  in  an 
Iowa  town  of  16,000  that  is  doing  a  lot  of 
building.  Owner  has  larger  interests  that  de- 
rnand  his  attention.  For  terms,  etc.,  address 
No.  327,  care  of  Electrical  World,  New  York. 


OOD  chance  for  central  lighting  system  in 
town  of  1,000  population;  two  lines  R.  R.; 
twjo  towns  each  500  population,  each  seven 
miles  away;  free  building  site  on  right  of  way; 
no  taxes  for  ten  years;  long  time  franchise. 
Town  now  paying  nearly  1,000  dollars  per  year 
upkeep  on  gas  lights,  and  will  give  liberal 
street  lighting  contract;  part  of  capital  can  be 
raised  here.  Anyone  interested,  write  A.  C. 
J.XRVIS,  Humeston,  Iowa. 


PROPOSALS 


The  rate  for  "Proposal”  advertisements  is 
15  cents  per  line,  payable  in  advance.  Remit¬ 
tances  and  copy  should  reach  this  office  not 
later  than  IVednesday,  12  o’clock  noon,  for 
the  next  succeeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
IVorld,  239  IVest  Thirty-ninth  Street^  New 
York,  or  1570  Old  Colony  Building,  Chicago, 
as  advertisers  may  desire. 


TREASURY  DEPARTMENT,  OFFICE  OF 
the  Supervising  Architect,  W'ashington,  D.  C., 
June  IS,  1912.  Sealed  proposals  will  be  re¬ 
ceived  at  this  office  until  3  o’clock  P.  M.  on 
the  24th  of  July,  1912,  and  then  opened,  for 
furnishing  and  installing  lighting  fixtures  in 
the  new  United  States  postotfice  at  New  York, 
N.  Y.,  in  accordance  with  drawings  and  speci¬ 
fication,  copies  of  which  may  be  obtained  at 
this  office  at  the  discretion  of  the  Supervising 
Architeix  JAMES  KNOX  TAYLOR.  Super¬ 
vising  Architect. 


DENSSELAER  POLYTECHNIC  INSTI 
•X  TUTE,  Troy,"  N.  Y. — Courses  in  Civil, 
Mechanical  and  Electrical  Engineering  and 
General  Science,  leading  to  the  degree  of  Civil 
Engineer  (C.E.),  Mechanical  Engineer  (M.E.), 
Electrical  Engineer  (E.E.),  and  Bachelor  of 
.Science  (B.S.).  Special  courses  in  Engineer¬ 
ing  and  Science.  Splendidly  equipped  new  en¬ 
gineering  laboratories.  Send  for  catalogue  to 
the  Registrar. 


I^KTERMEN  WANTED  to  enroll  for  coni- 
plete  practical  course  on  “Electrical  Meas¬ 
uring  Instruments  and  Meters."  Endorsed  by 
leading  electrical  men.  Write  for  booklet,  “In¬ 
struments  and  Meters,"  giving  full  informa¬ 
tion.  Fort  Wayne  Correspondence  School,  No. 
913  Shoaff  Bldg.,  Fort  Wayne,  Ind. 


t>LISS  KLBCTRICAL  school,  Washington, 
■D  D.  C— Course  complete  in  one  year.  Thor¬ 
ough — practical — scientific.  Theoretical  and  ap¬ 
plied  electricity,  mechanical  drawing  and  ne¬ 
cessary  engineering  knowledge.  No  superficial 
or  non-essential  studies.  Actual  construction, 
installation  and  testing.  For  young  men  of  en¬ 
ergy  and  character.  In  the  heart  of  America’s  sci¬ 
entific  enterprise  and  research.  Opens  Sept.  25. 
Write  for  catalogue.  Address  as  Takoma  Ave. 


ITOR  SALE — An  Electric  Light  Plant  on  a 
*  paying  basis  in  a  growing  North  Caro¬ 
lina  town.  Good  proposition  for  anyone  with 
about  $5,000.  Owner  has  other  business.  .\d- 
dress  377,  care  of  Electrical  World,  New  York. 


W/.ANTEI)  by  a  London  firm  of  electrical  en- 
”  gineers,  a  selling  agency  for  the  United 
Kingdom  for  electrical  signs.  Apply  with  cat¬ 
alogues  and  full  particulars  to  W  m.  Geipel  & 
Co.,  St.  Thomas  Street,  London,  S.  E. 


^  1  n  ODD  " interest  in  an 
q)  I  electrical  machinery  contracting 

and  repaii  business;  located  in  New  York 
lily;  established  over  10  years,  and  pays  25 
per  cent:  partner  wishes  to  retire;  this  is  a 
good  opportunity  for  bright  man.  _  .Address 
No.  8540,  care  of  Electrical  World,  New  York. 


CAPITAL  WANTED 

to  finance  additional  contracts  of  established 
electrical  contracting  company;  now  doing 
large  jobs.  Address  No.  405,  care  Electrical 
World,  New  York. 


LEGAL  NOTICE 


ADVERTISEMENT  FOR  BIDS. 

Sealed  bids  will  be  received  by  the  Clerk 
of  the  Incorporated  Village  of  WTlmington, 
State  of  Ohio,  at  the  Mayor’s  office,  until  12 
o’clock,  noon, 

TUESDAY,  JULY  9,  1912, 
for  the  purpose  of  lighting  the  streets,  alleys, 
public  grounds  and  places  of  the  Incorporated 
Village  of  Wilmington,  Ohio,  according  to  the 
plans  and  specifications  on  file  in  his  office. 

Each  bid  must  contain  the  full  name  of 
every  person  or  company  interested  in  the 
same  and  be  accompanied  by  a  certified  check 
in  the  sum  of  $5,000.00  on  one  of  the  Banks 
in  Wilmington,  Ohio,  as  a  guarantee  that  if 
the  hid  is  accepted,  a  contract  will  be  entered 
into  and  its  performance  properly  secured. 

Should  any  bid  be  rejected,  the  money  will 
be  forthwith  returned  to  the  bidder,  and 
should  any  bid  be  accepted,  the  money  will 
be  returned  upon  the  proper  execution  and 
securing  of  the  contract. 

The  Council  reserves  the  right  to  reject  any 
and  all  bids. 

By  Order  of  the  Council  of  the  Village  of 
Wilmington,  Ohio. 

FRANK  BABB, 

June  7,  1912.  Clerk. 


fVhen  you  haVe  equipment 

you  don’t  ti7anr — 

When  you  haVe  need  for 

equipment  and  material — 

Tell  Hlectrical  World  R.eaders 

These  pages  are  a  clearing  house  and  exchange  market  for  the  electrical  industry. 

Manufacturers.  Stations,  Municipalities  and  others  often  have  useless  material  and  equipment  lying 
about. 

But  what  one  doesn’t  want  may  be  just  what  another  man  needs.  For  Sale  ads.  in  the  World  bring 
buyer  and  seller  together. 

If  you  can’t  find  just  what  you  want  advertised  here,  a  World  Want  Ad.  will  find  it  for  you. 
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A  New  Deal  For  Live  Dealers 


Better  Prices — Better  Quality — Modern  Equipments 
More  Systems — No  Sales  Restrictions — Advertising 
Assistance — Prompt  Shipments— Liberal  Terms 


Code  No.  903 


v 


12  Station  Set. 


Inter-Comm-Phone  Systems.  An  inter-communicating  telephone  system  ^ode  no.  90s 
employing  a  full  metallic  circuit  between  all  stations  in  the  system.  Auto- 
matic  key  for  ringing  and  selecting.  Desk  Telephones  are  in  four  sizes — h, 

1 2,  22  and  32  station  capacity.  Non-Flush  Wooden  Wall  Tele- 
phones — 6,  12,  22  and  32  station  capacity.  Metal  Flush  Type  /  ■  I 

Telephones,  three  styles — 6,  12  and  22  station  capacities.  Cables,  ■ 

battery  boxes  and  all  accessories  of  our  own  desi  n  and  make. 

Inter-Comm-Phones  to  connect  with  Independent  Automatic  and 

Manual  Central  Office  ELxchange  Systems.  • 


Private  Line — Two  Way  Telephone  System — Known  as  the  “Little  Time 
Saver”  from  house  to  garage  or  other  purposes  where  only  two  instruments  are  required. 
Either  station  can  call  the  other  and  talk.  Wiring  includes  a  pair  for  talking  and 
one  signal  wire.  Standard  transmitter  and  receiver.  Two  Desk  Type  Telephones 
for  same  system. 


6  Station  Set. 
Code  No.  965 


Code  No.  964 


Private  I.ine. 


Two-way. 


Common  Talking — Selective  Ringing  Telephone 
System— The  selective  ringing  feature  enables  one  to  call 
any  station  in  the  system  without  disturbing  the  other,  and 
common  talking  which  permits  of  but  one  conversation  being  carried  on  at  a  time. 
Standard  transmitter  and  receiver.  Wall  and  Desk  Type  Telephones  for  6  and  1  1 
station  capacity  systems. 


Code  No.  971 


Common  Talking — Selected  Ringing  Telephone 
System— With  Common  Battery  Central  Exchange 
Connection.  Same  as  above  with  the  new  additional  feature  of  enabling  any  station 
calling  City  or  Main  Exchange  by  signalling  over  a  button  designated  “Exchange” 
button.  Something  all  other  systems  lack,  unless  imitated  soon.  Wall  and  Desk 
Type  Telephones  for  5  and  10  station  capacity  systems. 


Code  N  o.  969 


10  St.ition  Set. 


Common  Talking — Central  Station  Telephone  System — Any  station  calls 
the  Central  Telephone  and  is  connected  with  any  other  party  at  will  of  Central  Tele¬ 
phone  attendant.  Common  talking  pair  for  all  stations  and  individual  signal  wire 
from  Central  Telephone  to  each  Station  Telephone.  For  Schools  and  Factories 
where  this  central  control  feature  is  useful.  All  types  and  unlimited  capacity. 

We  will  refer  you  to  thousands  of  the  largest  business  concerns 
in  the  country  that  own  and  operate  a  Stromberg-Carlson  Private 
Telephone  System  and  prefer  it  to  any  other. 

Send  For  Booklet  No.  2907  and  Dealers*  Proposition. 

Stromberg-Carlson  Telephone  Mfg.  Co 

Rochester,  New  York,  U.  S.  A. 


Chicago,  111. 

Los  Angeles,  Cal. 


Toronto,  Can. 
San  Francisco,  Cal. 


Kansas  City,  Mo. 
Seattle,  Wash. 
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Xtie  Ideal 


Off-Peak”  LuOad 


is  found  in  charging  the  batteries  of  electric  trucks — and  a  little  intelligent  effort  on  the  part  of  almost 
any  Central  Station  is  almost  certain  to  result  in  increased  income  from  this  source.  The  ideal  vehicle 
for  such  a  campaign  is 

THE  ATLANTIC  ELECTRIC  TRUCK 

— the  perfect  result  of  many  months  of  design  and  development  by  one  of  the  most  prominent  engineers 
in  this  line. 

Atlantic  Trucks  are  built  in  capacities  of  i,  2,  3^  and  5  tons,  equipped  with  Exide  lead  or  Edison 
batteries.  Write  for  specifications  and  prices. 

Atlantic 
Vehicle  Co. 

Mecca  Bldg. 

48th  ST.  and  B’WAY, 
NEW  YORK 

Factory:  Newark,  N.  J. 


CENTRAL  GEORGIA  POWER  COMPANY. 

Macon,  Ga.,  Dec.  23,  1911. 

Mr.  P.  G.  Gossler, 

A.  B.  Leach  &  Co.,  149  Broadway,  New  York, 
N.  Y. 

Dear  Mr.  Gossler our  letter  of  the  19tli  inst. 
at  hand  asking  for  information  in  regard  to  de¬ 
tails  of  the  action  of  Pyrene  on  66,0U0-volt  arc, 
which  was  tried  out  in  actual  service  on  Friday, 
December  8th,  in  our  Macon  sub-station. 

I  have  the  logs  of  the  Ocmulgee  River  Power 
House  and  the  Macon  sub-station  before  me,  and 
it  shows  that  at  9.47  A.  M.  bushing  on  No.  2 
trunk  line,  66,000-volt  circuit  breaker  broke  down, 
arcing  over  from  various  points  on  the  bushing  to 
the  iron  top  of  the  circuit  breaker  tank. 

The  breaker  did  not  open  immediately  and  as  the 
noise  was  so  great  that  the  operator  could  nor  use 
the  telephone,  he  grabbed  tbe  can  of  Pyrene  and 
applied  it  over  the  arc,  immediately  suppressing 
same. 

From  the  appearance  of  the  bushing,  the  second 
breakdown  was  direct  from  the  bushing  to  the  tank, 
and  it  was  this  second  breakdown  that  caused  the 
opening  of  the  breaker  at  the  power  house.  Be¬ 
fore  the  operator  at  Macon  could  get  in  communi¬ 
cation  with  the  power  house,  current  came  back  on 
again,  as  the  practice  is  to  test  out  after  thirty  sec¬ 
onds.  The  arc  re-established  itself  along  the  out¬ 
side  of  the  bushing.  He  again  used  Pyrene  on 
the  arc,  suppressing  it  and  the  current  took  its 
old  path  direct  to  the  ground  without  arcing,  thus 
knocking  out  the  power  house  for  the  second  time. 
By  this  time  the  power  house  had  been  notified 
of  the  trouble  and  under  orders  switched  over 
on  No.  1  circuit  and  three  minutes  after  the  in¬ 
terruption  we  were  carrying  Macon  on  an  entirely 
different  circuit. 

The  operator  using  the  Pyrene  stood  upon  the 
concrete  floor,  and  as  we  have  a  grounded  neutral 
system,  he  had  practically  36,000  volts  between 
his  feet  and  the  end  of  the  stream  of  Pyrene,  but 
he  felt  absolutely  no  effects,  and  is  ready  to  use 
the  Pyrene  again  if  an  emergency  should  arise. 

Verv  truly  yours, 

(Signed)  L.  A.  MAGRAW, 

Chief  Engineer. 


An  Emergency 
that  Proved 
Pyrene  Protection 

— that  proved  the  safety  in  using  Pyrene  on  heavy 
arcs.  The  operator  was  exposed  to  no  danger  whatever. 

Pyrene  is  the  only  extinguisher  on  earth  that  offers 
such  efficiency  and  safety  on  electrical  fires. 

It  is  equally  efficient  on  the  most  vicious  fires  in 
gasoline,  carbide  or  any  other  material. 

This  power  house  has  profited  highly  from  their 
Pyrene  installation. 

Let  us  show  you  how  your  power  plant  will  profit 
by  Pyrene  protection: 

The  Pyrene  electrical  booklet  will  explain  the  de¬ 
tails.  Write  for  it. 


PYRENE  MFG.  CO., 


Boston 

Washington 


Chicago 

Rochester 


Baltimore 

Wilmington 


0  1358  BROADWAY 

NEW  YORK 

Atlanta  Pittsburgh 

St.  Louis  Houston 


Da3rton 

Philadelphia 


1 
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,  Not  Make  Your  0«- 


Why  Not  Reduce 
Your  Delivery  Cottl  " 


Electric  Trucks 
SoU«  til*  D«li*erf  Problem 
Weetrte  C<i»f»mr«*el  Velwtlr*  M  M 


I'Ui'.tric'  I 


..fOMK 


,4  rt€*ois 


AoKk***^' 


Here  Are  Some  of  the  Ads 
That  Will  Sell  Electric  Vehicles 
for  Your  Benefit 

Over  13,000,000  people  are  reading  these  and  similar  advertisements  every 
month,  Mr.  Central  Station  Manager.  Over  13,000,000  readers  of  36  magazines  are  being 
convinced  that  the  Electric  Vehicle — pleasure  and  commercial — is  superior  for  many  kinds  of  service. 
Lots  of  these  people  are  right  in  your  own  territory — intelligent  readers  who  can  afford  to  buy  Electric 
Vehicles.  And  they  will  buy  Electric  Vehicles  if  you  give  Electric  Vehicles  their  due  support. 


You  Know  the  Advantages  of  Electric  Vehicles 
—  Why  Not  Tell  Others  About  Them? 


You  realize  that  every  Electric  Vehicle  sold 
in  your  territory  means  additional  revenue  for  you. 
You  also  know  that  the  charging  of  Electric  Vehi¬ 
cles  means  an  elimination  of  costly  off-peak  periods. 
But  if  you,  Mr.  Central  Station  Manager,  do  not 
boost  Electric  Vehicles,  you  cannot  expect  our  na¬ 
tional  publicity  to  bear  fruit  in  your  locality.  If  you 
use  Electric  Vehicles  other  concerns  will  follow 
your  lead.  They  will  use  them  if  they  see  that 


you  have  faith  in  them.  And  you  will  really  find 
Electric  Delivery  Service  extremely  serviceable  and 
economical  for  your  own  purposes. 

Our  special  plan  for  securing  an  Electric 
Vehicle  charging  business  for  Central  Stations  is  at 
your  disposal.  It  will  show  you  how  your  Central 
Station  can  become  part  and  parcel  of  our  nation¬ 
wide  campaign.  Send  for  it  today  before  you  forget. 


Electric  Vehicle  Association  of  America 

BOSTON  New  YORK:  124  W.  42nd  St.  Chicago 
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LOOK 


l)ef()re  you  leap.  We  manufacture  the  only  butt  jf)int  |K)\ver  transformers  made  in 
this  country.  There  is  no  other  tyj^e  of  transformer  on  the  market  to-day  in  which 
strength,  high  efficiency  and  good  regulation  of  voltage  are  combined  to  so  great  a 
degree  as  in  the  Crocker-Wheeler  core  type,  butt  joint  transformer.  Time  and  again 
comparisons  have  l)een  made  between  the  performance  of  these  and  transformers 
of  other  makes,  and  the  Crocker-Wheeler  apparatus  j^roved  its  su|)eriority  in  every 
case.  They  are  unusually  strong,  easy  to  repair  and  have  very  high  efficiency.  Why 
not  install  the  most  economical,  durable  and  efficient  transformer  on  the  market? 

Send  for  our  Bulletin  lo4f.. 

CROCKER -WHEELER  CO. 

Amjx^re,  X.  Birmingham,  Boston,  Chicago,  Cleveland,  Denver,  Detroit,  Newark, 
New  Haven,  New  York,  Bhiladelphia,  Pittsburg,  San  Francisco,  Syracuse 


WATSON  MOTORS 


Whether  you  are  adoptlOK  motor  drive  to  new 
niacliiiies  or  to  old  eqiilpineDts,  one  of  tlie  many 
types  and  styles  of  Watson  Motors  is  the  rij:ht  one 
.  for  each  particular  case. 


Use 

Watson 

Motors. 


1082  Types  and  Sizes 

of  motors  in  capacities  up  to  15  11. P.  I>.C.  and  45 
ll.P.  A.C.  are  otTered. 

Uy  concentratlnB  our  efforts  in  tills  small  motor 
tielil*  for  over  12  years  we  have  perfected  each  part 
and  feature.  The  Watson  motor  Is  a  highly  spe¬ 
cialized  product — it  is  not  a  by-product. 

Our  bulletins  are  yours  for  the  asking. 

Mechanical  Appliance  Co. 

Milwaukee,  Wisconsin 


I-iincoln  IVIotors 

impregnated  with  our  special  oil  and  waterproof 
varnish.  Operate 

Under  Water 

A 1 1  windings  both 
direct  and  alternating 
current  are  insulated 
in  the  same  way. 

LINCOLN 
E  LECXRI C 
COMPANY^ 

Kelley  Ave.  &  38th  St. 

Cleveland,  O 
918  Monadnock  Bldg., 
Chicago,  III, 


CONiMONWKAI.TH  COiSON  CO. 

REPAIR  SHOPS 

nRST-oJuii  iQWPiinir  i^wiwrwwt 


0.  B.  Transformer  Compound 

is  the  original  oil-proof  transformer  compound. 

We  recommend  it  as  the  only  solid  compound 
that  is  absolutely  otl-fyroof,  that  can  be  suc¬ 
cessfully  used  for  the  impregnation  of  trans¬ 
former  coils  designed  to  operate  in  oil. 

It  has  remarkable  dielectric  strength,  is 
waterproof,  and  absolutely  imaflfected  by  min¬ 
eral  oils. 

Write  for  our  booklet,  "Insulating  Specialties." 

STANDARD  VARNISH  WORKS 

New  York  Chicago  London 

International  Vami.b  Co.,  Limited,  Toronto.  Canada 
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The  Power  Transformers  built  by  the  Wagner  Electric 
Manufacturing  Company  are  backed  by  a  reputat  on  for 
correct  design,  perfect  construction  and  unequaled  service. 

The  Wagner  Company  constructed  in  1896  the  first  10, 000- 
volt  and  in  1 898  the  first  40,000-volt  equipment.  During  their 
progress  in  transformer  building  they  have  not  only  paid  spec¬ 
ial  attention  to  the  large  and  important  features,  but  have 
made  a  careful  study  of  all  the  many  minor  details.  This  pol¬ 
icy  has  enabled  them  to  place  at  your  disposal  Power  Trans¬ 
formers  that  are  correctly  made  and  whose  several  operating 

characteristics  are  so  perfectly  bal- 
anced  that  their  service  performance  ^ 

is  unapproachable.  Wagner  } 

Bulletin  No.  99  just  issued,  deals 
I  with  the  subject  of  Power  Trans- 

formers  in  a  way  that  is  of  interest  to  every  engineer.  Your 
copy  is  waiting  for  you. 

Wa&iier£l£<fiai(SMantiSa<^ni^  Compai]^,3aiiitIoms 
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>  -^1 

1 

Bell  High  Efficiency  Single 
Phase  Molors 

meet  all  requirementa 

Lar^e  stock  carried  throughout  the 
country  for  immediate  shipment. 

Bell  Electric  Motor  Co.  (Licensed) 

30  Church  St.,  N.  Y.  Factory,  Garwood,  N.  J. 


The  **Keep>  A-Running’ '  Qualities 
of  Richmond  Polyphase  Motors 

make  them  the  rery  best  sl- 
Au  A  tematlng-current  motors  on 
^ t  the  market  to-day.  Bulletin 
TC  ■‘■jr  No.  14  foes  Into  detail — write 
k  for  a  copy. 

leUttmonli  CUttric  Co. 

S  Riehmond,  Virfiaia  (2) 


OUR  MULTI-SPEED 
ELECTRIC  MOTORS 

are  of  the  MULTI-POLAR  form,  from  5  H.P.  up 

ESTABLISHED  1875 


We  call  them  MULTI-SPEED  oecause  speed  changes  arc  not 
made  by  steps,  but  an  absolutely  unbroken  range  is  furnished 
between  the  highest  and  lowest  points — in  ether  words,  every 
imaginable  speed  is  given  within  these  limits. 

They  will  carry  full  load  at  all  speeds  within  their  range 
without  sparking,  with  an  efficiency  practically  as  high  at  one 
speed  as  another.  These  results  are  arrived  at  without  the  use 
of  rheostats  or  controllers.  Let  us  mail  you  further  details. 

STOW  MEG.  CO.,  Binghamton,  N.  Y. 

General  European  Agents; 

SELIG,  SONENTIl.VL  &  CO.,  Queen  V'lctoria  St.,  London,  Eng. 
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800  to  2,000 
blows  per 
minute 


Drills  10  Times  Faster 
Than  by  Hand! 

Phillips’ 

Spring  Hanomer 

For  Drilling  Holes  In  Stone, 
Concrete,  Brick,  Tile,  Conduit,  Etc. 

Absolutely  indisjjensable  lor  electrical  workers  and  mechanics. 
Eliminates  the  strain  and  drudgery  of  drilling  by  hand  and  does  the  work 
in  one  minute  that  ordinarily  requires  ten  times  as  long  by  manual  methods. 

Strikes  800  to  2,000  powerful  hammer  blows  per  minute.  All  you  do  is  turn  the  crank* 
The  spring  does  the  work.  Makes  round  and  straight  hole  f  inch  to  I  ^  inches  in  diameter* 
Perfectly  true  to  size.  Made  with  extensions  for  ceiling  and  floor  drilling.  Strong  and  simple  in  construction* 
Nothing  to  get  out  of  order.  Compact,  easily  transported. 

Sold  at  a  price  that  will  enable  every  electrical  worker  and  mechanic  to  have  one  in  his  kit. 

Write  tor  Bulletin  W  and  Price  List. 


Established  1872 


>CK£TT  15-17  W.  Randolph  $1. 

HARDWARE  C5  Chicago,  ill. 


Noiseless  Pinions 

for  motor  and  other  high  speed  drives 
See  our  large  advertisement  in  first 
and  third  issues  of  the  month. 

The  New  ProoMs  Raw  Hide  Co. 

600  Ftaim  St.,  Syraouss,  N.  Y. 


TROLLEYS 


MARIS  BROS., 

PHILADELPHIA 


When  Reactance  Voltage  Is  High 

and  other  influences  prevent  good  commutadoH,  «ae 

MORGANITE  BRUSHES 

and  stop  the  trouble.  They  have  low  contact-rcaistmaec 
on  the  edge  where  current  enters,  and  high  contact-re¬ 
sistance  on  the  edge  where  it  leaves,  thus  facilitating 
sparkleaa  collection  of  current 

If  yon  have  brush  troubles,  tend  us  data  on  your  nu- 
chine,  and  we  will  send  you  sample  Morganite  Brtuhes. 

THE  MORGAN  CRUCIBLE  CO.,  LTD. 

114  Liberty  Street,  New  York  City 

LEWIS-ROTH  CO..  Denckla  Bldg.,  Philadelphia,  Pa. 
INDIANAPOLIS  BRASS  CO.,  Indianapolis.  Ind.  1 


SPECIAL  ELECTRICAL  SHEETS 


Of  Silicon  Alloy  Steel,  Patented.  Highest  grade_  Electrical  Sheets  man¬ 
ufactured  for  transformers,  dynamos  and  motors;  insuring  minimum  heat¬ 
ing,  maximum  capacity,  non-aging.  Other  standard  sheets  are  American 
Armature,  U.  S.  Electrical,  and  Pole  Face.  Write  for  full  information. 

American  Sheet  and  Tin  Plate  Company, 


PITTSBURGH 


pecial 

rimming,  Piercing&  Forming 

DIE  WORK 

Solicited 

The  eolumbus  Die,  Tool  &  Machine  Gfompany 

eolumbu».  Ohio 


^  .SPECIAL 

PITTSBURGH 


June  29,  1912. 


ELECTRICAL  WORLD. 


85 


High  Efficiency  at  Low  Speed 

A  Distinctive  Electrical  Achievement  as  Embodied  in 

KIMBLE  MOTORS 


Single  Phase,  Variable  Speed,  Alternating  Current 


Easy  On  the  Line 


Reducing  speed  on  Kimble  Motors  cuts  current  consumption  correspondingly. 


KIMBLE  A.  C.  MOTORS  are  pecularly  adapted  to  ventilating  fans  and  to  operating 
printing  presses  or  other  machines  in  which  the  load  is  fairly  constant,  and  in  which  the 
ability  to  vary  speeds  or  to  reverse  is  of  practical  value. 


Kimble  Motors  do  not  dis¬ 
turb  the  voltage  regulation, 
because  of  their  low  starting 
current. 


The  big  3 6- inch  Kimble, 
straight-blade  ventilating  fan, 
with  a  H.  P.  Kimble  Motor, 
moving  17,300  cubic  feet  of  air 
per  minute,  starts  on  four  am¬ 
peres,  runs  full  speed  (550 
R.  P.  M.)  on  8  amperes,  and  re¬ 
verses  from  full  speed  foru^ard 
to  full  speed  in  the  opposite 
direction  on  9  amperes. 

Such  a  fan  and  motor  can 
safely  be  connected  to  your 
lighting  line.  Would  you  per¬ 
mit  an  ordinary  1^  IJ.  P.  motor 
on  your  lighting  circuit? 


All  this  is  accomplished  by  the  distinctive  and  ex¬ 
clusive  Kimble  method  of  CONTROL,  and  Kimble 
Motor  control  is  self-control,  in  the  sense  that  no  ex¬ 
ternal  or  supplementary  devices  are  used. 


a  book  that  reveals  new  and  important  possibilities 


Send  for  the  Kimble  Catalog — 
in  alternating  current. 


Kimble  Motors  reverse  instantly  at  any  speed,  and 
speed  variations  in  either  direction  are  not  by  steps, 
but  by  imperceptible  gradations. 


KIMBLE  ELECTRIC  COMPANY 

1127  Washington  Boulevard  CHICAGO 


(A  1^  0 
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High-Grade  Carbon  Brushes 

The  heads  of  a  thousand  dynamo  rooms  state  positively 
over  official  signatures  that  LE  VALLEY  VITAE 
CARBON  BRUSHES 

Actually  save  their  first  cost  again  and  again; 

Saves  time,  labor  and  annoyance; 

Save  commutators,  keeping  them  unscratched  and  glossy ; 
Save  shut-down  losses  and  repair  bills; 

Save  and  make  reputations  for  men  and  machinery; 

Are  in  fact  the  one  absolutely  proven,  generally  admitted 
high-grade  Carbon  Brush,  worthy  of  complete  dependence 
and  exclusive  use  in  all  places  under  all  circumstances. 

Le  Valley  Vitae  Carbon  Brush  Co. 

4123  Park  Ave.»  New  York  City 

Catalogs  and  Testimonials  on  Application 


JORDAN  COMMUTATOR  TRUING  DEVICE 

tins  device  will  true 
your  commutator 
without  removing  the 


armature;  easy  to  at¬ 
tach  and  operate. 
l)oes  not  take  large 
cuts,  which  shorten  the  life  of  a 
commutator  j  no  dragging  of  copper 
across  the  insulation  between  the 
bars,  thereby  short-circuiting  the 
same,  and  will  soon  pay  for  itself. 

This  type  ilevice  can  very  read¬ 
ily  he  attached  to  dynamos  or 
motors  and  is  especially  intended 
for  machines  having  small  diame¬ 
ter  commutator  or  collector  ring. 
Silver  Medal  ,\ward  Jamestown  F 
position.  Write  for  catalog  No. 
with  list  of  users,  prices,  etc. 

Patented  .\pril  26.  May  to, 

1905;  Sept.  6,  1910,  and  Jan  24, 

1911.  Other  patents  jicnding.' 


Front  View  of  Type  J  Commu 
tator  Truing  Device  attached 
to  Crocker-Wheeler  Motor. 


JORDAN  BROTHERS,  Inc.,  74  Beckman  Street,  N.  Y.  City 


SINGLE  PHASE  MOTORS 


Three-Wire  Generators 


Have  safely  carried 
SO  per  cent  unbalanc¬ 
ing  without  heating  or 
sparking,  and  with  a 
voltage  regulation 
within  3  per  cent. 
Such  performance  has 
never  been  equalled. 
These  results  are  due 
to  the  excellent  gene¬ 
rator  design  and  the 
use  of  a  separate  oil 
inunerted  balancing 
transformer.  Triumph 
3-wire  generator  installations  are  open  for  inspec¬ 
tion  at  any  time,  and  supported  statements  of 
their  operation  can  be  obtained  from  the  owners. 


are  built  to  give  constant,  uninterrupted  service.  Every 
part  is  strong  enough  to  withstand  much  more  than  could 
reasonably  be  expected  of  a  motor  of  the  rated  capacity. 


The  Triumph  Electric  Co. 

Cincinnati  Ohio 


CENTURY  ELECTRIC  CO. 

NEW  YORK  OFFICE:  19th  and  Olive  Sts., 

30  Church  St.  St,  LOUIS,  MO. 


Write  Us 


They  are  all  equipped  with  interchangeable  voltage  con¬ 
nections  (standard  being  104-208  volts).  An  ordinary 
knife  switch  is  all  that  is  necessary  to  start  them.  They 
are  self-starting  under  full  load. 

*4  to  40  horsepower — 25  to  140  cycles. 


Branches  In  sixteen  principal  cities 


BRUSH  COST  PER  K.W.  HOUR  CAN  BE  REDUCED 

and  actual  trial  on  your  owti  dynamos  and  motors  will  prove  that 

"Le  Carbone”  Brushes 

will  do  it.  They  cause  least  possible  wear  on  commu¬ 
tators,  and  effectively  prevent  flat  spots  and  high  mica 

W.  J.  Jeandron 


Reliance  LiEaRic  &  Engineering  Co. 

CLEVELAND.O. 


1046 IVANHOE  RD 


Special  Motors  for 
Special  Machinery 


Extreme 

Precision 


We  have  a  most  complete 
list  of  special  frames  applicable 
to  many  kinds  of  machine  driv¬ 
ing  which  we  do  not  list  with 
our  regular  lines. 

We  want  you  to  write  our 
Board  of  Engineers  of  your 
power  problem  and  let  them 
give  you  free  expert  advice 
about  the  kind  and  number  of 
motors  necessary  for  your  par¬ 
ticular  machines.  This  incurs 
no  obligation  on  your  part. 
Write  to-day. 


Rigid 

Monnting 


NORMA  BALL  BEARINGS 

Small  Extra  Light  Series 


Robbins  <5.  Mvcrs 
'STANDARI^MoTors 


The  standard  bearings  for  magnetos,  small 
dynamos,  motors,  speed  indicators,  and  all  small 
light  running  machines  requiring  high  speeds. 


1/30  to  15  H.P. 

The  Robbins  &  Myers  Co. 

Springfield,  Ohio 
BRANCHES 

New  York  Chicaso  Boston 
Philadelphia  St.  Louis  Cleveland 
Atlanta  Rochester 

We  also  manufacture  the 
famous  line  of  “  Standard  ” 
Electric  Fans  for  all  purposes — 
for  either  direct  or  alternating 
current. 


The  bearing  celebrated  by  its  wide  and  ex¬ 
clusive  use  by  many  renowned  builders  of  high 
speed  machines  demanding  true  and  silent 
running. 


THE  NORMA  COMPANY  OF  AMERICA 

20-22.24  VESEY  STREET,  NEW  YORK,  N.  Y. 


When  the  worm  turns 

inside  of  a  gear  filled  with  the  proper  grease  as  it  does  in  the 

Eck  Worm-Geared  Motors 

silent,  efficient 
operation  and  an  ideal  ma- 
JK  chine  for  very  slow  speeds — 

thing  for  office  ac- 
cessories,  such  as  adding 
machines,  duplicators,  etc., 
or  advertising  novelties  such 
as  working  models,  rotating 
Jt  display  shelves,  1/32 

to  1/6  H.P.  The  subject  is 
covered  in  the  Eck  Book 
Bulletin  No.  44. 


are  applicable  to  any  kind 
of  service  and  give  better 
service  at  lower  cost. 

They  are  designed  for  hard 
work  and  to  fulfill  all  re¬ 
quirements. 

BLOWERS 

GRINDERS 

POLISHERS 


New  York.  243  Canal  St. 
Pittsburgh,  1415  Keenan  Bldg. 
Cincinnati,  126  W.  2d  St. 

San  Francisco,  Monadnock 
Bldg. 


ROTH  BROS.  &  CO. 

1400  W.  Adams  St. 
CHICAGO 


These  Are  the  **Biggest"  Little  Motors 

on  the  market  to-day.  Little  in  size, -but  big  in 
efficiency,  dependability,  workmanship  and  qual¬ 
ity  of  material 
Complete  data  on  request. 


No  electrical  controller  is 
needed  with  this  motor.  The 
speed  changes  are  obtained  by  a 
simple  mechanical  method  which 
consists  in  shifting  the  motor  ar¬ 
mature.  An  unlimited  number  of 
running  speeds  are  obtained  over 
ranges  as  great  as  i  to  10. 

Our  Folder  loE  tells  in  detail  about  the  ad- 
vantages  of  Reliance  Motors.  Ask  us  to  send 
a  copy— it  will  interest  you. 


RELIANCE 


TKe  Peerless  Electric  Co 

Factory  and  Main  Office 

Warren*  OHio 


/ 
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Haste  W  ithout  W  aste! 


FOR  THREADING 
FIXTURES 

electroliers,  or  any  other  sort 
of  brass  goods,  tise 


CARPENTER'S 
Adjustable  Dies 
and  Adjustable  Stocks  \C)  / 

— they  cut  clean,  straight  threads  without  the  \  g 

use  of  collets. 

The  Carj^nter  Catalog  tells  how  and  why.  ▼ 

Write  for  it.  Registered 

The  J.  M.  Carpenter  Tap  &  Die  Co.,  Pawtucket,  R.  I.  « 


— they  cut  clean,  straight  threads  without  the 
use  of  collets. 

The  Carj^nter  Catalog  tells  how  and  why. 
Write  for  it. 


How  to  Reduce  Friction 
Vibration,  Wear  and 
Noise 

Q  ^  is  explained  in  oui  bode  on  rawhide 
gearing  in  which  the  good  points  d 

_  ,  CHICAGO  Rawhide 
Gears  and  Pinions 

are  pointed  out. 

THE  BOOK  AND  SAMPLES  FREE 

The  Chicago  Rawhide  Mfg.  Co. 

75.77  Ohio  Street,  ClflCAGO,  ILL. 

492  Atlantic  Are.,  BOSTON,  MASS. 


Ultimate  Economy 
demands  the 
Hunt  Noiseless 
Conveyor 


EsUblishcd  1872 


May  be  fitted  for  use  on  Drill  Press,  Screw  Machine 
or  Turret  Lathe. 

GEOMETRIC  TAPS  collapse  their  Chasers  auto¬ 
matically  at  the  end  of  the  cut,  and  no  reverse  motion 
is  required  to  hack  them  out. 

Let  us  send  you  our  Collapsing  Tap  Booklet,  telling  of 
their  many  advantages. 

The  Geometric  Tool  Company 

NEW  HAVEN,  CONN. 


MaDulactnren  of  '*  lodostrial"  Cable  and  Automatic  Rail- 
ways,  Electric  LocomotiTes ;  CooTeyin^  and  Hoisting 
Machinenr,  **  Stevedore"  Transmission  and  Hoisting  Rope 


Main  Office:  WEST  NEW  BRIGHTON.  NEW  YORK 


No.  1059. 


The  Lower  Run  of  a  Hunt  Standard  Conveyor  Show¬ 
ing  How  Evenly  the  Buckets  are  Filled.  The 
Bucket  Standing  Vertically  is  Dumping  the 
Coal. 


Operation  is  practical  at  any  vertical  angle  and  with 
twists  to  horizontal  angles  that  with  other  designs  would 
require  two  or  more  machines.  Even  under  the  severest  of 
these  conditions,  material  wear  has  never  occurred  in  our 
driving  mechanism,  although  some  installations  have  seen 
twenty-five  years  of  servtce. 


Such  performance  is  possible  only  tlirough  the  splendid 
materials  and  workmanship  which  our  product  embodies, 
and  the  use  of  our  patented  pawl  driver  to  abolish  cumula¬ 
tive  effects  of  wear  at  the  links. 


Forward  movement  of  a  Hunt  Conveyor  is  accomplished 
by  the  pressure  of  pawls  against  studs  in  the  chain  so 
arranged  that,  whether  the  pawls  and  studs  are  lubricated 
or  not,  no  destructive  wear  is  possible  at  this  point.  The 
intermediate  gears  can  be  run  entirely  enclosed  and  in 
oil  bath,  so  that  the  wear  here  is  next  to  nothing. 


Conveying  machinery  has  been  our  specialty  for  the  40 
long  years  during  which  we  have  been  the  recognized  lead¬ 
ers  in  our  lines.  Our  engineers  have  designed,  installed 
and  supervised  the  operation  of  so  many  conveyors  that 
our  free  advice  and  co-operation  will  prove  valuable  on 
any  coal  and  ash  handling  proposition. 


The  cost  of  a  Hunt  Conveyor  installation  can  be  closely 
estimated  in  advance  and  we  arc  ready  to  refer  you  to 
abundant  performance  records  to  prove  the  low  upkeep  ex¬ 
pense.  Tell  us  your  conditions  and  ask  for  Bulletin  D42 


NO  WASTED  TIME- 
NO  WASTED  MONEY- 
NO  WASTED  MATERIAL— 

Where  Geometric  Adjustable 
Collapsing  Taps  Are  Used 


They  give  rapid  production  of  accurate  work. 


New  York  City,  45  Broadway 
Cbicago,  1616  Fiahcr  Bldg. 


San  Francisco,  Monadnock  Bldg^ 
Wastungton,  D.C.,  Evans  Bldg. 
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use  Rockwood  Paper 
merit. 


It’s  Hardly 
Probable 

That  the  foremost  electrical  engi¬ 
neers  and  manufacturers  would 
Pulleys  if  they  didn’t  possess  real 


t 


You  Would  Profit  Immensely  if  You’d  Only 
Follow  the  Dictates  of  Their  Experience 


ROCKWOOD 
PAPER  PULLEYS 


are  sold  on  the  basis  of  proven  merits.  Our  sales 
records  show  that. 


We  would  like  to  number  you  one  of  our  satisfied 
customers.  Our  files  are  full  of  engineering  data  and 
testimonials  covering  the  adaptation  of  our  pulleys  to 
varied  lines  of  work.  If  you  are  interested  in  any 

particular  or  special  feature  of 
belt  driving,  we  would  be  glad  to 
be  of  assistance  to  you. 


The  Rockwood  Mfg.  Co. 

INDIANAPOUS,  INDIANA.  U.  S.  A. 


j 
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The  production  of  every  one  of  our  standard  governors 
is  the  result  of  long  continued,  painstaking  labor  and 
conscientious  care  on  the  part  of  our  employees.  Our 
machines  are  governing  many  million  horse-power  of 
water  wheels  tlnoughout  the  world. 

Write  us  if  you  have  difficult  problems  to  solve 


THE  LOMBARD  GOVERNOR  CO 

ASHLAND,  MASS. 


N.  14  Governor. 
60,000  ft.  lb.  capacity. 


HYDRAUUC  TURBINES 


ENGRAVING  REPRESENTS 

One  of  Three  Units 

Each 

1700  Howe  Power,  720  R.  P.  M.,  280  Ft.  Head 

Funuihed 

Moha\v4  Hydro  Electric  Co.,  Ephrata,  N.  Y. 

Turbines  designed  to  meet  all  requirements  for  heads  from  5  to  600  feet 
WRITE  FOR  BULLETINS 

S.  MORGAN  SMITH  CO.,  York,  Pa. 

BRANCH  OmCES: 

176  FedenI  Street,  Boston,  Mass.  644  American  Tnist  Building,  Chicago,  Ill. 


Samson  Hydraulic  Turbines 

3000  Horse  Power 


Th’s  illustrates  one  of  two  units  installed  for  the 
Virginia  Passenger  &  Power  Co.,  Richmond,  Va. 
Each  unit  consists  of  SAMSON  horizontal  shaft  tur¬ 
bines  direct  connected  to  generator.  Head  of  water 
25  feet,  total  capacity  30(X)  H.  P.  We_ would  like  the 
opportunity  of  bidding  on  your  requirements  in  the 


JAMES  LEFFEL  &  CO 


Springfield,  Ohio,  U.  8.  A. 


308  Lagonda  Street, 


HYDRAULIC  TURBINES 


91  West  Street 
NEW  YORK  CITY 


2231  Haurrison  St., 
SAN  FRANCISCO,  CAL. 


Where  price  is  secondary  to  efficiency,  speed  reg¬ 
ulation  and  continuous  operation,  then  request 
our  estimates.  4 


Pelton  Frencia  Turbine 


June  29,  1912. 
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WE  HAVE  INCREASED 

Our  Governor  Department 

The  Improved  Governor 

For  Water  Wheels  in 

TWO  WEEKS 

Governor  to  Be  Installed  On  A  SIXTY  DAY  TRIAL 

HOLYOKE  MACHINE  CO.,  WORCESTER,  MASS. 


The  Dickerson  Automatic  Governor 


“A  GOVERNOR  THAT  GOVERNS” 

We  guarantee  the  Dickerson  Oil  Pressure  Water  Wheel  Governor  to  control 
any  standard  make  of  water  wheel. 

It  is  the  most  simple,  most  compact,  occupies  the  least  floor  space,  and  is  the 
lightest  oil  pressure  Governor  made  for  the  foot  pounds  produced. 

It  gives  the  closest  regulation,  is  the  easiest  installed,  and  requires  the  least 
care  to  keep  it  in  continuous  operation. 

If  you  have  any  governor  troubles  or  wish  to  avoid,  them  write  to 

BURT  &  YATES,  General  Agents 

306  Scott  Building,  Salt  Lake  City,  Utah 


TRUMP  TURBINES 

All  styles  and  designs  built  to  suit  your  location. 
Send  at  once  for  our  illustrated  catalog. 

THE  TRUMP  MFG.  COMPANY 
Colombia  A  Greenmoonl  Ave&i,  Springfield,  Ohio 


ATWOOD 


Valves  and  Fittings 

All  Sizes  For  All  Purposes 

Complete  Piping  Systems 

Pittsburgh  Valve  Foundry  And 
Construction  Co.,  Pittsburgh,  Pa. 


GOVERNORS 

Reliable — on  the  Job — every  day  and  minute — because  made  right. 
Close  regulation  for  wheels  of  every  make  and  size — any 
kind  of  load — any  head.  Fully  guaranteed. 

GOVERNOR  DEPARTMENT,  Troy 

LUDLOW  VALVE  MANUFACTURING  CO..  New  York 


Green  Chain  Grate  Stokers 

For  Water  Tube  and  Tubular  Boilers 

GREEN  ENGINEERING  CO. 

1330  Steger  Bldg.  Chicago,  lU. 

Catalogue  “G” — Green  Chain  Grate  Stoker. 

Catalogue  No.  8 — GECO  Pneumatic  .‘\sh  Handling  Systems 
send  on  application. 


A  Governor  that  Responds 
Quickly  and  Accurately 
to  Load  Variations 


ALL 

SIZES 


SPECIAL 

DESIGNS 


The 

WOODWARD 

Oil- Pressure 
Water-  Wheel 
GOVERNOR 


Response  to  load  variations  ap¬ 
pears  practically  simultaneous 
with  the  movement  of  the  am¬ 
meter  needle. 

The  gate  action  is 
swift  but  without 
shock.  This  governor 
is  sensitive  to  a  speed 
change  of  less  than 
half  of  I  per  cent. 
There  are  many  other 
good  points.  Bulle¬ 
tin  ‘L  tells  about 
them. 

Write  for  a  copy. 


We  aleo  build  a  complate  line  of  mechanical  governori 

WOODWARD  GOVERNOR  CO. 

42  Years  In  the  Business 

202  Mill  Street  Rockford,  Ill.,  U.  S.  A. 
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„  Fawlw  I  ifo _ From  birth  I’ve  been 

iVIjr  bariy  ^IIC  sturdy  because  I  have 
a  cast-iron  constitution  and  iny  build  is  such 
that  it  keeps  out  all  cold  air  germs. 

I  certainly  do  like  work  and  never  tire  under 
any  load  as  gravity  always  helps  me  along.  I 
never  get  excited — I  move  slowly,  yet  with  ir¬ 
resistible  force.  I’m  scientific,  too,  and  always 
give  just  the  right  amount  of  air  with  the  coal. 


Now  you’ve  guessed  that  my  name  is 
although  some  call  me  “Gravity-Underfeed. 


THE  TAYLOR  STOKER  FIRE 


An  Autobio^apli^>^  CHapter  ,1 


Published  by  AMERICAN  ENCINEERING  CCil  P^itadetphi 


You  avoid  the  >  When  your  pumping  sta- 

«  tion  and  factory  are  far 

116C6SSlty  apart  install  one  of  the  many 

of  2lDOth0f  electrically  driven 

boiler  /  Alberger 

house^^ Centrifugal  Pumps 

I  and  eliminate  complicated  piping.  High  effi- 

* ciency  Centrifugal  Volute  and  Turbine  Pumps  for 
all  practical  combinations  of  head  and  quantity. 

^  Write  u*  for  Catalogue 

Alberger  Pump  and  Condenser  Co. 


140  CEDAR  STREET,  NEW  YORK 
St.  Louis  San  Francisco 


Pittsbnrg  3 


COCHRANE 

Feed  Water  Heaters  and  Purifiers 
Feed  Water  Heaters  and  Receivers 

Steam  and  Oil  Separators 
Sorge-Cochrane  Hot  Process  System  of 
Water  Softening 

Multiport  Safety  Exhaust  Outlet  Valves  for 
Back  Pressure  and  for  Vacuum  Service 

Harrison  Safety  Boiler  Works 
3159  N.  17tta  St.,  Philadelphia,  Pa. 


A  Tin  Lined  Wood  Casing  for  Insulating  Underground  Steam  Pipes  which  is  composed  of  the  Most  Efficient  Non-Conductive  Materials  Known 

THE  MICHIGAN  PIPE  CO.  absolutely  waterproof  CITY,  MICH."!^ 


Buy  Coal  on 
the  Basis  of 
Its  Heating 
Value 


Like  every  other  mineral  coal 
varies  widely  in  quality. 

Ores  of  silver,  copper  and  other 
metals  are  purchased  on  the  basis 
of  an  analysis — the  price  paid  de¬ 
pending  upon  the  result  of  the 
assay. 

The  price  paid  for  a  carload  of 
coal  should  depend  upon  its  power- 
producing  ability. 

We  are  prepared  to  make  any  of 
the  customary  coal  tests  and 
analyses  at  very  reasonable 
charges. 

Write  for  our  Booklet,  “Power 
from  Coal.” 


Electrical  Testing 
Laboratories 

80th  St.  and  East  End  Ave. 
New  York 


SELL  YOUR 
WASTE  HEAT 


SAVE  YOUR 
HEAT  ENERGY 


June  29,  1912. 


True  Stories  of 
Advertising 
Successes 


SINGLE  CYLINDER 
HORIZONTAL  GAS  and 
GASOLINE  ENGINES 


Ar'e  so  perfectly  counterbalanced  that  they  will  operate 
with  both  caps  removed  from  the  main  bearings.  The 
scientific  design  of  the  centerline  disc  counterbalance 
system  contributes  to  a  great  extent  to  the  smooth  run¬ 
ning  qualities  and  close  regulation  which  make  the 
Foos  Horizontal  so  desirable  for  isolated  plants  up  to 
75  hp.  Tests  have  also  been  made  which  prove  the 
ability  of  these  engines  to  operate  at  a  speed  40  per 
cent  above  the  normal  rating,  resting  on  polished  steel 
rollers.  A  photograph  of  such  a  test  in  the  Foos  Cata¬ 
log  proves  that  the  engine  was  entirely  free  from  vi¬ 
bration  although  it  could  be  rolled  freely  back  and  forth 
by  hand. 

A  copy  of  this  Bulletin  (F-94)  will  be  sent  on  request 
for  information  concerning  the  great  reliability  and 
economy  of  Foos  Electric  Plants. 


By  a  Manufacturer 
of  Electric  Heaters 


It  may  be  of  interest  to 
you  to  know  that  we  have 
recently  received  orders 
for  export  to  South  Africa 
and  also  to  Brazil,  which 
we  are  able  to  trace 
directly  to  the  advertising 
we  are  doing  in  your 
Journal.  The  profit  re¬ 
ceived  from  our  export 
business  alone  in  1911 
more  than  paid  the  ex¬ 
pense  of  our  advertising 
in  your  paper. 


THE  FOOS 
Gas  Engine  Co. 

409  Linden  Avc. 
Springfield,  Ohio 


By  a  Manufacturer 
of  Graphic  Meters 

We  are  getting  excellent 
results  from  the  advertis¬ 
ing  in  your  paper,  and  we 
doubt  if  during  the  coming 
year  we  shall  use  space  in 
any  other  electrical  paper 
except  yours. 


Electrical  World 

239  W.  39th  St,  New  York 
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It  sTime  to  Choose 


between  a  comparatively  small  income  next 
summer  earned  by  current-sales  alone,  and  the 
full-sized  income  earned  by  current  sales  plus 
the  operation  of  a 


Carbondale 

ICE  MACHINE 


in  making  “By-Product  Ice.”  The  sales  prob¬ 
lem  solves  itself,  because  local  ice-dealers  are 
always  willing  to  pay  a  good  price  for  the 
product.  The  income  from  the  sale  of  ice  is 
apt  to  be  larger  than  from  your  lighting  load. 

Ask  for  our  booklet,  “By-Product  Ice.” 


Carbondale  Machine  Company 

Carbondale,  Pa. 


Eastern  Office 
SO  CHURCH  STREET 
New  York 


Western  Office 
1013  MANHATTAN  BLDG. 
Chicago 


WHEN  LIGHTING  BILLS  GO  DOWN 

you  won’t  need  to  send  your  solicitors  out  to 
hunt  up  more  load  if  you  have  a 

YORK  ICE-MAKING  PLANT 

It  is  the  most  profitable  “off-pe^k”  load  you 
can  have — and,  being  right  in  your  own  plant,  it 
can  be  so  con-  - 

trolled  as  to 
offer  no  inter- 
ference  with 

your  regular  '  I 

load.  \  I 


Bulletins  de-  0 

scribe  a  wide  .cBfV 

variety  o  f  jy 
plants  suitable 
for  the  needs  ^ 

small  .. 

Write  for  them  ^ 

YORK  MANUFACTURING  CO.  York,  Pa. 

Largest  Ice  Machine  Manufacturers  in  the  World 

General  Western  Offices:  Monadnock  Block,  Chicago 
BRANCHES  in  Boston,  New  York,  Philadelphia,  Pittsburg,  Atlanta,  Cincinnati, 

St.  Louis,  Houston,  Los  Angeles,  Oakland,  Seattle 


The  Otto  Twins 

are  Introduced  to  you  as  the  latest  type  of  Otto  Gas 
Engine  construction.  These  throttling  governor  en¬ 
gines  are  built  in  single  cylinders  in  the  following 

50  -ftO-80- 100- 1 10- 125-  150  HP. 

IN  TWIN  CYLINDERS: 

100-120-160-200-220-250-300  HP. 

Otto  Bulletin  No.  10  contains  much  Information  of 
practical  value  to  every  manufacturer,  mechanical 
or  electrical  engineer.  You  should  have  the  last 
word  in  gas  engine  practice. 

If  interesteil  in  smaller  units  request  copy  of  Bulletins 
3  and  7 — all  free  upon  request. 

THE  OTTO  GAS  ENGINE  WORKS 

3207  Walnut  Street,  PHILADELPHIA,  PA. 


We  have  not  had  to  turn  down 
our  commutators  in  ten  years. 

W'e  have  used  Dixon’s  Graphite  Brushes  during 
this  period  and  as  a  result  commutators  are  in 
perfect  condition. 

Booklet  47-M  free  on  request 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY,  N.  J. 


m 

TUBE  CLEANERS 

■  '  {  ^  . 

-ffi 

TWIN  STRAINERS 

■BIai 

POWER  ACCESSORIES 

Elliott  Company 

1 

6901  Susquahanna  St.,  Pittsburg,  Pa. 

An  Advertiser  in  Our  Classified 
Column  Writes:  — 

We  want  to  congratulate  you  on  the  results  of  our 
one  tim:  adv.  which  brought  forth  intelligent  replies 
from  ail  over  the  country  and  Elngland. 


June  29,  1912. 
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BETHLEHEM  STEEL 

COMPANY 

GAS  ENGINES  and  PUMPING  ENGINES 


/ 


ili 

III 


urn 


li  1  ni  MI  111  III 

11  "I  III  III  III  III  ill 


% 


It 


\ 

\ 


'i 


J  \  — 


/._/ 


A.:'  I 


iW 


\ 


Hi 


T  N  the  above  station  there  are  nine  Bethlehem  Steel  Gas  Engines  and  four 
^  additional  units  are  being  installed. 

Over  60,000  brake  horse  power  in  operation  and  under  construction. 

Bethlehem  Steel  Gas  Engines  are  built  in  sizes  from  800  to  5000  Brake 
Horse  Power  for  operating  on  all  kinds  of  gas  and  all  kinds  of  service, 
representing  the  highest  development  and  latest  achievement  in  gas  engines. 

Bethlehem  Steel  Pumping  Engines  in  service  and  under  construction 
embrace  vertical  triple  expansion  high  duty  pumping  engines  for  Atlantic 
City,  Baltimore,  Chicago,  Detroit,  Erie  and  Pittsburgh. 


V  POWER  DEPARTMENT 

BETHLEHEM  STEEL  COMPANY 

'  A  SOUTH  BETHLEHEM,  PENNA. 
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Ball  Engines  in  the  Corliss  and  Single 
Valve  automatic  types  represent  a  high 
degree  of  perfection  in  the  design  and  in 
the  quality  of  workmanship  and  materials. 

Om  works  are  modem,  well  lighted  and 
equipped,  our  organization  is  very  complete, 
and  our  workmen  are  careful  and  skillful. 

We  have  had  a  long  and  successful  exper¬ 
ience  in  the  manufacture  of  steam  engines  for 
electric  power  servdee,  and  our  products  are 
worthy  of  the  consideration  ^)f  buyers  w^ho 
appreciate  the  value  of  good  design  and  con¬ 
struction  in  engines  for  electric  power  sei^dce. 


BALL  ENGINE  COMPANY 
ERIE,  PA. 


Reduce  the  Overhead  Charges 

on  Tour  preduot  by  roduolnR  your  power  expenses — 
do  It  by  installing 

COVINGTON  OIL  ENGINES 

ASK  YOUR  CONSULTING  ENGINEER 

Fuel-SavinK— With  fuel  oil  at  3  cents  per  gal¬ 
lon,  the  cost  for  each  100  H.P.  hours  will  not  ex¬ 
ceed  .39  cents  with  Type  A,  and  32  cents  with 
Type  B. 

Upkeen-Savlnjc — Repairs  or  replacements  are 
unusual  with  these  engines  when  properly  operated. 
This  Is  due  to  the  low  pressures,  slow  speeds  and 
low  temperatures  employed. 

Aftendnnee-Savlnic— Skilled  mechanics  are 
not  required.  Any  employee  can  quickly  learn  the 
method  of  operation,  and  one-fourth  of  his  time  ordi¬ 
narily  will  be  enough  to  care  for  the  engine  properly. 

Compare  the  above  with  your  present  expense  of 
operating  a  producer-gas  or  steam  plant — and  re¬ 
member  that  Covington  Oil  Engines  Involve  no  oper¬ 
ating  expense  whatever,  except  when  actually  run¬ 
ning — stand-by  losses  are  eliminated. 

COVINGTON  MACHINE  CO. 

SALES  OFFICE;  88  WALL  ST.,  NEW  YORK 
WORKS:  COVINGTON,  VA. 


MeINTOSH  <a  SEYMOUR  CO. 


VERTICAL, 

HORIZONTAL, 


Auburn,  N.  Y. 


Steam  Engines 


BELTED, 

DIRECT  COUPLED, 


New  York:  PKiledelpHiat  San  Francisco  Boston t 

MclntosK  (Ct>  Seymour  Co.  MclntosH  (Sl>  Seymour  Co.  Charles  C.  Moore  Co.  J.  A.  Grant  (Sb  Co. 
50  Church  St.  1  2  1  8  Chestnut  St.  QQ  First  St.  Tremont  Bldtf. 

Chicago:  McIntosh  (Eb  Seymour  Co.,  I64I  Monadnock  Block 


If  You  Are  Burning  More  Coal 

and  Your  Boilers  Are  Producing  Less  Power 

Look  for  scale  in  your  boilers.  Nine  chances  in  ten  they  are  coated  with  scale — and  there  is  where  the  trouble  lies.  1/16-inch  of 
scale  robs  you  of  13%  of  the  heating  value  of  your  fuel. 

Dearborn  Treatment  will  keep  your  boilers  free  from  scale — it  is  the  recognized  standard  with  steam  plant  operators. 

Send  gallon  sample  of  your  teed  water  for  analysis.  We  will  furnish  special  Treatment  to  suit  your  conditions. 

DEARBORN  DRUG  &  CHEMICAL  WORKS,  McCormick  Bldg.,  Chicago 


BRANCHES 

Atlanta 
Boston 
Chicago 
Cincinnati 
Cleveland 
Denver 
Havana,  Cuba 
Los  Angeles 


THE  OAOCOCK:  &  WILCOX  COMPANY  branches 


85  Liberty  Street,  New  York 


WATER  TUBE  BOILERS 


Steam  Superheaters 


Mechanical  Stokers 


New  Orleans 
Philadelphia 
Pittsburgh 
Portland,  Ore. 
Salt  Lake  City 
San  Francisco 
Seattle 


New  York  Office:  US  Broadway 


WORKS:  EAST  CAMBRIDGE  MASS 


POWER  &  MINING  MACHINERY  CO 

WORKS:  CCDAHY.  WIS. 


New  York  Office;  115  Broadway 


FOR  OPERATION  BY  ELECTRIC  MOTOR, 
GAS  OR  GASOLINE  ENGINE,  OR 
BELT  DRIVEN  FROM  LINE  SHAFT. 
CONTINUOUS  F^OW  FROM  DISCHARGE. 

mSSSSSSSSaS  Tell  Us  the  Conditions 

t  ‘  The  Deminji  Company 

■  •'  •?=  Salem  Ohio 


Are  You  Making 
All  the  Money 


NOWLES 


OPEN  FEED  WATER  HEATERS 

Increase  Boiler  Efficiency 


that  you  ought  of  your  light  or  powei  plant  ? 
If  you  look  closely  into  the  construction  of 


Ridgway  Units 


BLAKE-KXOWLES  Heaters  successfully 
combine  in  one  apparatus  the  functions 
of  Feed  Water  Heater — Oil  Separator — 
Purifier  ayui  Automatic  Receiver.  Neces¬ 
sary  to  the  economical  operation  of  any 
steam  plant.  Correspondence  inv’ited. 

Write  for  Bulletin  B.  K.  847-38 


and  watch  them  in  daily  service,  you  will 
note  certain  features  that  mean  money 
savings. 

For  instance — maximvun  economy,  compact¬ 
ness,  stability,  unusual  accessibility  of  all 
parts,  improved  lubrication,  ease  of  adjust¬ 
ment  for  wear,  etc. 

Other  details  are  described  in  our  bulletins 
— yours  upon  request. 


Ridgway  Dynamo  &  Engine 

Ridgway,  Pa. 


BR.ANCH  OFFICES  IN  .\LL  PRINCIPAL  CITIES 


The  Laldlaw-Dunn-Gordon  Co. 


ANOTHER  ADVANTAGE 

of  the 

Loomis-Pettibone  Gas  Generating  System 

Absolutely  no  tar  generated,  consequently  no 
clogging  of  pipjs  nor  sticking  of  engine  valves. 

A  score  more  advantages  are  given  in  Bulletin 
PM  102-38,  which  describes  the  best  system  of 
producing  Gas  for  Power. 


AIR  COMPRESSORS 

The  Laidlaw-Dunn-Gordon  line  of  Air  Compressors  includes  ap¬ 
paratus  especially  designed  for  every  service.  A  few  of 
the  small  sizes  are  described  tn  Bulletin  I.S47-38. 

General  Office:  115  Broadway,  N.  Y.  Works:  Cincinnati,  0. 

_ _ L  122.1 


MURRAY 

CORLISS 

ENGINES 


Engine  on  exhibition 
the  Bourse,  Philedelphie 

are  of  the  latest  design  and  best  workmarship 
and  excel  in  regulation,  efficiency  and  economy. 

MURRAY  BOILERS 

whether  water-tube,  tubular  or  marine,  are  always 
of  the  highest  grade. 

MURRAY  IRON  WORKS  CO.,  Burlington,  Iowa 

Incorporated,  Feb.  1st,  1870. 


Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  in  45  American  Cities.  East  Pittsburgh,  Pa 


98 

ELECTRICAL  WORLD. 

VoL.  59,  N 

0.  26. 

f  '-'  J  I 

I  iaiMMK.9.a  1"  H'^'f 


The  building  of  heavy  capacity  switchboards,  of  the  quality  and  character 
illustrated,  requires  the  highest  engineering  talent  and  exceptional  manu¬ 
facturing  facilities. 

Westinghouse  Switchboards 

are  desi^^med  by  the  foremost  engineers  in  the  world  and  built  complete  in  a  factory 
specially  e(pu])ped  for  the  ])urpose.  They  are  Westinghouse  Products  from  start  to  finish. 


The  board  illustrated  controls  circuits  of  vari¬ 
ous  capacities  for  a  lar^e  industrial  plant — A.  C. 
and  1).  C.  circuits  ranging  in  capacity  from  230 
to  2300  volts,  and  from  200  to  4500  amperes 
direct  current  and  30  to  1200  amperes  alternat¬ 
ing  current. 


The  apparatus  and  circuits  controlled  comprise 
the  following; 

Two  750  Kw.,  250  Volt  Rotaries. 

Two  too  Kw.,  125  Volt  Exciters. 

Three  1500  Kva.,  2200  Volt  Turbo  Generators. 
Six  2200  Volt  single  phase  Transformers. 

Eight  230  Volt  D.C.  Feeders. 

Ten  230  to  2200  Volt  A.C.  Feeders. 
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mhe  OthP 


with 


Allis-Chalmers  Steam  Turbines  , 

f 

Should  Be  of  Interest  and  Profit  to  You. 


The  high  economy,  ease  of  operation, 
and  absolute  reliability  of  these 
machines  have  led  him  to 
prder  duplicate  units  as 
I;  increased  capacity 
li  .  has  been  needed. 


k  LET  US  REFER  YOU  TO  THE  “OTHER  FELLOW” 2N  YOUR  VICINITY 


ALLIS-CHALMERS  COMPAN® 


f-.fl 


Builders  of  Complete  Power  and  Electrical  Equipments 

,  ;■  ....  .  - 


AlpHabetical  IiRdex  and  Claasifiad  Olractory  sacond  pa^a  following  raadintf 
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Are  You 


looking  for  good  wire? 
Then  you’d  better  use 


assachusetts 

AGNET  WIRE 


because  it  gives  supe¬ 
rior  service  and  you 
can  trust  it. 


Massachusetts  Electric  Mfg.  Co. 

WEST  LYNN,  MASS. 


Hubbell  Attachment  Plugs 
A  Line  of  Live  Sellers 


'  I '  HEY  say  a  flea  will  do  anything  for  a 
dog  except  get  off  his  back.  There  are 
lots  of  Attachment  Plugs  that  will  do  any¬ 
thing  for  a  dealer  except  get  off  his  shelves. 


No.  5406 
Porcelain. 
List  price,  30c. 


Don’t  put  good  money  into  poor 
plugs.  Stock  up  with  Hubbell 
Plugs — the  line  of  live  sellers. 

The  use  of  Hubbell  Plugs  with  Electric 
Fans  is  fast  becoming  universal.  The  de¬ 
mand  is  as  certain  as  the  rising  of  the 
sun. 

It  is  up  to  you  to  meet  the  demand.  Every 
sale  of  a  Hubbell  Plug  leads  to  another — 
and  another. 

Advertising  Helps  for  Dealers 
and  Central  Stations 


Only  Hubbell  Plugs  have  an  Interchangeable  Cap  that  fits 
over  fifty  different  Hubbell  Bases.  Plug  a  Hubbell  Plug  any¬ 
where  and  current  is  there — right  on  the  job  to  do  the  job 
right. 

If  you  are  not  selling  Hubbell  Plugs  you  are  letting  good 
money  get  by  you.  Make  use  of  our  FREE  ADVERTISING 
LITERATURE.  It  will  round  up  good  business.  Get  in 
touch  with  us  at  once  and  learn  what  we’ll  do  for  you. 


Harvey  Hubbell,  Inc. 

Bridgeport,  Connecticut 


It’s  The  Inside  That  Counts  ??opThe‘lT  ‘ 

EXAMINE  specify 

“D&  W”  ^  f  “D  &  W” 

OUR  SLOGAN  IS  “QUALITY  AT  ALL  TIMES  FOR  EVERYTHING  ELECTRICAL” 

D  &  W  FUSE  COMPANY,  Providence,  R.  1. 

A.  HALL  BERRY,  New  York  Representative,  97  Warren  Street.  AGENTS:  Pettingell- Andrews  Company.  Western  Electric 
Company.  Central  Electric  Company.  The  Northern  Electric  and  Manufacturing  Company,  Ltd,,  Canada.  4 


RE  AT  strength,  minimum  weight  and  unequalled  dura¬ 
bility  are  distinguishing  characteristics  of 

Kyanized  Sprnce  Poles  and  Cross  Arms 

They  are  made  only  from  selected  Northern  Spruce  and  will  stand 
enormous  strains  without  breaking.  The  burnt  brand  guarantee 
appears  on  every  pole  and  cross  arm.  Write  for  booklet.  4 

CERyNIvTlLLS  fX5MPAT>TY 

JL/  PORTLAND  JL  X  MAINE  Established  1852 


'i!^  1^1 


Steam  Tarbines,  Steam  Engines,  Gas  Engines,  Gas  Producers,  Mechanical  Stokers  and  Condensers 


June  29,  1912. 


There  are  26  Westinghouse  Roney  Mechanical  Stokers  in  this  one  plant.  Three  were  in¬ 
stalled  in  i88g;  three,  1896;  si.x,  1897:  two,  1898;  four,  1907;  and  eight  in  l9io. 

^  years  in  successful  com- 
mercial  operation. 

1,500,000  horsepower  in 
service.  Durable  and  efficient. 

Westinghouse  Roney  Mechanical 
Stokers.  Described  in  our  Circular 
No.  504. 

Write  nearest  office  for  a  copy. 


Boston,  131  State  Street 
Atlanta,  Candler  Building 
St.  Louis,  Chemical  Building 
Pittsburgh,  Westinghsuse  Building 


Chicago,  39  S.  La  Salle  Street 
Philadelphia,  North  American  Building 
Cincinnati,  1103  Traction  Building 
S.in  Francisco,  Hunt,  Mirk  &  Co. 


I'CIlVCIy  VJktS  dllU 

Mexico,  Compania  Ingeniera  Importa- 
dora  y  contratista,  S.  A.  (successors 
to  G.  &  O.  Braniff  &  Co.),  City  of 
Mexico. 


lOO 


June  29,  1912. 


American  Electrical  Works 

PHILUPSDALE.  R.  I. 


Bar*  aBd  Inwialcd  Elactrie  Wlr* 
El*ctric  Light  and  Lia*  >A'ir* 
Railway  F**<l*r  and  Trollay  Wire 
. .  nd 


MEW  YORK  OFHCE 
CHICAGO  OFFICE  • 
R08T0N  OFFICE 
CINCINNATI  OFFICE 


•  165  Broadwiy 

ll2WMt  AdamtSt. 

176  F«d«ral  St. 
•  Traction  Building 


The  MATTHEWS’  GUY  ANCHOR 

is  screwed  into  the  ground  without  digging. 

When  it  is  down  five  feet  it  is  ready  for  the 
strain. 

There  are  no  parts  to  adjust  or  to  be  care¬ 
lessly  buried  unadjusted,  to  cause  trouble 
later. 

Your  inspector  can  tell  at  a  glance  whether 
vour  line  crew  has  properly  installed  a 
Matthews’  Anchor.  With  any  substitute 
he  must  be  present  at  the  installation  or 
risk  a  guess.  1 

W.  N.  Matihews  &  Bro.,  3727  Forest  Pk.  Blvd..  Si.  Louis 


C.  O.  BAKER,  Pres.  C.  W.  BAKER,  Vice-Pres. 

PLATINUM 

Wire,  Sheet,  Rivets,  and  Contacts.  Wol¬ 
laston  Wire  for  Wireless  Telegraphy.  All 
of  Baker  Standard  Quality. 

BAKER  (SL  CO.y  Inc. 

New  York  Office  4*08  N*  J.  R«  R*  Ave.» 

30  Church  Sc.  NewarR.  N.  J. 


The  Esterline  Graphic  Meter 


Complete  accuracy  and  dependability — 
based  on  15  years’  successful  engineering 
experience — are  back  of  the  Esterline 
Graphic  Meter.  Our  new  factory — with 
the  floor  space  trebled — is  proof  of  the 
merits  of  our  products. 

Write  for  bulletin  1400  E. 

The  Esteriine  G>mpany 

Engineer,  and  Manufacturers 
La  Fayette,  Indiana 


Robber  Covered  Wires  &  Cables  I  Years  the  standard 


National  India  Robber  Co. 

Bristol,  R.  I. 

so  Chnreh  St.,  New  York.  1149  Peoples  Gss  Bldg^  Oilcnao 
579  Howsrd  SI.,  Snn  Fmnclsco,  Cnl. 


Jenkins  *96  Packing 

is  the  material  to  use  tor  tightly  packing  ail  kinds 
^  of  flange  steam  joints. 

Very  little  time  is  required 
in  applying  it.  Its  lasting 
qualities  save  the  owner  from 
loss  of  steam,  and  secure  for 
the  engineer  immunity  from 
the  trouble  and  vexation  of 
leaky  joints.  4 

JENKINS  BROS.,  New  York,  Boston,  Philadelphia,  Chicago 


For  a  trolley  wire  where  strength,  endur¬ 
ance,  and  reliability  are  required 

“Phono-Electric” 

is  the  wire  to  use.  Write  us. 
BRIDGEPORT  BRASS  CO. 

BRIDGEPORT,  CONN. 


**0.  K.**  Weatherproof  Wire 
**Parac**  Rubber  Wire 
Bare  Copper  Wire 

Slow  Burning  Weatherproof 
Railway  Feeder  Wire 
Slow  Burning  Wire 


96 


96 


PHELIPS  INSULATED  WIRE  CO.,  Pawtucket,  R.  I. 

Mexican  Branch:  Cia.  Mexicana  de  Alambre  “Phillip.,”  Mexico  City 


QRiMSHAW  and  RAVEN 

NEW  CODE 
Rubber-Covered  Wires 
ARE  READY 
At  your  dealers  or  from 
us  direct, 

NEW  YORK  INSULATED  WIRE  CO.,  New  York 

Agencies  and  Branches 


CHICAGO 


BOSTON 


SAN  FRANCISCO 


MORE  THAN  25,000 

trade  mark 

t  BRISTOL’S 

REG.  U.  S.  PAT.  OFFICE. 

RECORDING  PRESSURE  GAUGES 

have  been  Mid. 

See  partial  list  of  users  in  Catalog  No.  1000. 

Bristol’s  Recording  Gauges  are  regularly  furnished 
for  use  with  hundreds  of  different  charts  and  will 
be  submitted  on  30  days  trial. 

Write  for  new  64-page  Catalog  No.  1000  listing 
the  most  complete  line  of  Recording  Gauges  in  the 
world. 

THE  BRISTOL  CO..  Waterbury^.  Conn. 


Specify  these  conduits 
for  all  interior  work 


MADK  BY  DETROIT  INSULATED  WIRE  COMPANY,  DETROIT 


"AMERICAN”  ^ 
“GALVANITE”  jSI 
“WKEDUCT”  V3 

Btcroally,  and  wU|.  never  dry., eat. 

The  American  Conduit  Mfg.  Co. 

KEYSTONE  BLDG.  PITTSBURGH.  PA. 


